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ABSTRACT

Eight graphics programs useful for presenting and analyzing data are
operational on the Tektronixl/ plotters and 4050 series desktop processors.
These programs are entitled 1) "Pie-chart," 2) "3-d Transformation," 3)
"Bargraph," 4) "Fractional Bargraph,” 5) "Legend Maker," 6) "X-Y Graph,"

7) "Text Plot," and 8) "Block Plot."
The capabilities, examples, and program listing of each program are

presented.

1/ The National Marine Fisheries Service (NMFS) does not necessarily approve,
recommend, or endorse any proprietary product or proprietary material men-
tioned in this publication. No reference shall be made to NMFS, or this
pubTication furnished by NMFS, in any advertising or sales promotion which
would indicate or imply that NMFS approves, recommends, or endorses any
proprietary products or proprietary material herein, or which has as its
purpose an intent to cause directly or indirectly the advertised product
to be used or purchased because of this NMFS publication.
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1 Introduction

1. INTRODUCTION

"A picture is worth a thousand words." The purpose of this report is
to supply researchers with the means to use a form of a universal pictorial
language -- graphical representation of data. Possessing the qualities of
pictorial models, graphs are widely adopted, especially within scientific
circles. .Being data analytical tools, graphs are not only communicative,
but they can also assist us in deriving insights. A well chosen graph can
represent voluminous amounts of data, can ease committing of concepts to
memory, can describe salient data structure, and can aid in the drawing of
analytical inferences.

Many techniques have been developed to graphically represent data, and
computer graphics is at the leading edge of this technology. Various graph-
ical forms are widely used and preferred by the scientific communities.

This report is intended to introduce researchers to eight user-friendly
graphical routines which are operational on the Tektronix plotters and 4050
series desktops. This report allows researchers a quick reference to some
of the available graphical capabilities. Six of the programs presented here,
1) "Pie-chart," 2) "3-d Transformation," 3) "Bargraph," 4) "Fractional Bar-
graph," 5) "Legend Maker," and 6) "X-Y Graph," can provide one with a sub-
stantial range of graphical applications. Also included is the "Text Plot"
program which allows one to plot text materials, especially those involving
Greek alphabets and mathematical symbols. Finally, the "Block Plot" program
is useful for plotting block letters for visual displays.

This quide has nine sections. Each of the Sections, 2 through 9, cor-
responds to a program. The listings of the programs are provided in the

Appendices.



" A11 eight programs are interactive. Data and parameters are supplied by
users through question-answer sessions. Although users do not need to have
knowledge in programming languages in order to take advantage of the programs,
they are assumed to have operational knowledge of the graphical terminal and
the plotter.

Both the terminal screen and the plotter may receive outputs from all of
the programs except for the "Block Plot" program. Outputs of the "Block Plot"
program may only be sent to the plotter. To specify the output Tocation, user
enter the parameters during interactive sessions. Outputs can generally be
completed more quickly on the screen than on the plotter. The graphs may be
viewed first on the screen, and then when satisfied, they may be sent to the
plotter,

Except for the "X-Y Graph" routine, all the programs represent original
contributions by the author. The "X-Y Graph" program is supplied by the manu-
facturer and modified by the author to include additional capabilities.

Programming techniques, which enable certain plotting capabilities, are
presented for the technically oriented users. Readers are encouraged to con-
tact the author in dealing with questions on aspects of the programs, includir
their capabilities and constructions. Suggestions, which may improve the per-

formances of the programs, are also welcome.



3 Pie-chart

2. PIE-CHART

Several pies of various sizes can be plotted in one output. Each portion
of the pies can be shaded for contrast. Each graph, pie, and portion can be

tabelled with various character sizes.

Qutput

In order to obtain perfectly rounded circles for the pies, it is best to
retain the default horizontal and vertical margins of the plotter, and not to
reset them. Otherwise, the pies may appear as ellipses.

To ensure that the graph is placed on the user-desired area of the plot-
ter, the user must identify the location of the paper for the processor during
the interactive session. After the processor has this user-input information,
the location of the paper relative to the plotter is presented on the terminal
screen. Figure 2.1 minus the circles is an example. The circles are included,
such as in Figure 2.1, after the locations and sizes of pies are assigned.

The inner rectangle with an "X" connecting the opposite corners represents the
paper. The outer rectangles represent the plotter and the terminal screen
surfaces, with the plotter being slightly wider.

Points on the plotter and screen surfaces are addressable by indicating
the x and y coordinates in that order. The x coordinate ranges from O to 130
from left to right on the terminal screen, while from O to 150 on the plotter
surface. The plotter has an additional 20 units to the right as compared to
the terminal screen. The y coordinate ranges from O to 100 from bottom to top
for both the plotter and the screen.

If the plotter is not selected as an output medium, preparations for plot-

ter outputs such as margin determination of the paper would be skipped. In



PLOTTER

108
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Q 130 150

ENCLOSING RECTANGLE IS THE OUTLINE OF PLOTTER SURFACE.
CROSSED AREA IS YOUR PAPER.

THE CIRCLES INDICATE POSITIONS OF PIE CHART.
DO YOU WANT TO MAKE ANY CHANGES ON THE POSITION? (N.,YD

Figure 2.1. Example of an output on the terminal screen during the
interactive session. This plot depicts the location of
a piece of paper (the crossed rectangle) in relation to
the plotter surface (the outermost rectangle). The
screen surface is slightly smaller than the plotter
surface, lacking the 20 units at the right margin. The
circles indicate the positions of pies. The user can
make modifications, such as assigning new locations to
the pies, by working interactively with the system.
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order to reclaim the plotter output option, the user may select item 4 of the

prompt available after the graph is plotted on the screen.

Input Variables
The user-inputs prompted by the program are identified by variable names.
Table 2.1 lists the user-input variables and their names respective to the se-

quence of program prompts.

Pie Locations and Sizes

Figures 2.2 and 2.3 are two examples of the final output products.

The pies may be assigned to anywhere on the plotting surface according
to user-specifications. The pie locations are dependent on their x and y co-
ordinates. (For additional explanation of proper coordinates, refer to the
"Plotter OQutput" subsection.) The placements of paper and the designations
of coordinates should be coordinated in order to produce desirable outputs,
i.e., for instance, with plotted figures centered on paper. As an example
of input locations, in Figure 2.1, the (x,y) coordinates are (40,40) for the
small circle center, and (85,40) for the Targe circle center.

More than one size of pies may be produced in the same output. To pro-
duce Figure 2.2, for example, three different sizes were requested. In Fig-
ure 2.2, the radii are 8, 10, and 12 units in length for the three different
pies.

After each input of the center coordinates and radii, the program dis-
plays on the screen a plot similar to that of Figure 2.1, giving the loca-
tions of pies relative to the plotting surface. If the user is not satisfied
with the locations or sizes of the pies, the user has the options to make al-

terations interactively until requirements are met.



Table 2.1. List of input variables: programmer-assigned variable names and
their corresponding descriptions.

Programmer-assigned Name Variable Description
T Number of pies to be plotted
C x coordinates of centers of pies
D y coordinates of centers of pies
B Radii of pies
P Number of portions in each pie
M Shade number for each portion of pies
A | Percentages of portions of pies
S$ Graph label
Z1 Width of characters for graph label
72 Height of characters for graph label
R$ Pie labels
Z3 Width of characters for pie labels
Z4 Height of characters for pie Tabels
Q% Portion labels
5 Width of characters for portion labels
.6 Height of characters for portion labels

0 Qutput device number
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PROXIMATE COMPOSITION
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Figure 2.2. Example of an end product. Pie size is one of the mandatory user-
inputs. More than one size is possible on the same plot by assign-
ing various radii to different pie-circles.
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Figure 2.3. Example of an end product. The user-assigned labels here are actual terminologies used
by the program to prompt inputs. The system sends the labels to corresponding locations
according to these terms. All of the five available shades are displayed in these pies.
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Labels

During the placement of pies, space may be set aside for labelling.
The user-assigned labels of Figure 2.3 are the actual terminologies used
by the program prompts. The labels are termed as 1) graph label, 2) pie
label, and 3) portion label. Options are available to underscore the graph
and pie labels as shown in Figures 2.2-2.4. Labelling can effectively be
averted by entering a space followed by carriage return.

The graph label is placed directly above the rest of the graph, the
pie Tabels are placed above their respective pies, and the portion labels
are placed next to the corresponding portions of each pie. Clockwise
beginning at the upper sector of the pie-circle, portion numbers are as-
signed consecutively from 1 to the total number of portions in each pie.

Character sizes may be selected for labels by specifying width and
height, in that order. As an example for judging sizes, the respective
character width and height for the graph label, pie labels, and portion

labels are (2.5,4), (1.5,3), and (1.2,2.5) in Figure 2.2.

Data to be Represented
The input portion percentages must sum up to exactly 100 for each pie
to avoid raising of the reentry flag by the program. In addition, negative

percentages are not allowed.

Shades

The 1ines 2920 through 3120 as listed in Appendix A produce shades.
The purpose of the shade option is to contrast the various portions of pies.
The Tisted version of the program allows five different shades. The avail-

able shades are exhibited in Figure 2.3.
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Table 2.2 Relationships among shade description, shade number, and relative
distance between dots.

Shade Description Shade Number Relative Distance
Clear 1 -

Light Grey 2 2

Medium Grey 3 1

Dark Grey 4 2/3

Extra Dark Grey 5 1/2
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Shades are produced by the placement of dots equally distanced from the
nearest dots vertically and horizontally away. Dark shades are produced by
close distances between dots. The relationships among shade description,
shade number, and distance between dots are provided in Table 2.2. The re-
lationship between shade number and distance between dots can also be de-
scribed by the mathematical function: Distance = 2 + ( Shade Number - 1 ).

The expression M{(I)-1 in line 2920 of the listed program corresponds to the
divisor of the above function, therefore, one can effectively change the dis-
tance between dots with alteration of that statement alone. Likewise, addi-
tional shades may also be included with related modifications.

The mechanism for dot placement involves a sequence of conditional state-
ments. Whenever a portion of pie is to be shaded, the entire square circum-
scribing the pie-circle is scanned. The areas within the square but outside of
the circle are eliminated from placement of dots by the execution of line 2990,
which mathematically excludes those areas more than a radius distance away from
the center of the circle. The Tines 3000 to 3070 further exclude the area
within the circle but outside of the portion of interest of the pie. Whenever
a lattice point within the circumscribing square passes the series of sieving
tests, a dot is placed on that spot.

In short, the machanism is akin to first assessing the angular components
of the polar coordinates of the points within the circle and then excluding
those points that are not subtended by the immediate pie portion.

The technically oriented users may wish to experiment with different ways
of forming shades by using various patterns of dots and other symbols. The
shades on Figure 2.4 are formed by a staggered pattern of dots. In order to
produce that effect, substitute the following lines for those of the listed

program:
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STAGGERED SHADES

Figure 2.4, Example of a pie-chart shaded by staggered dots. This
staggering pattern is accomplished with slight modifications
of the program listed in Appendix A. Substitution Tines are
provided in the text.



2945
2947
2970
2980
3122
3124
3126
3128

13

J3=-0.,2

J2=0
R4=B(J)-(11+J3)*R3
R5=B(J)-(J1+J3)*R3
IF J3=1 THEN 3130
J2=1

J3=0.3

GO TO 2950

Pie-chart
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15 3-d Transformation

3. 3-D TRANSFORMATION

This program allows the representation of three-dimensional figures. The
figures may be rotated, translated, and scaled interactively. When 3-d sur-
faces are plotted, there is an option to eliminate hidden lines.

The following is the user-definable-key (UDK) function 1list:

1) Counterelockwise rotation
2) Rotation along vertical axis
3) Rotation along horizontal axis
4) Translation up
5) Translation down
) Translation left
7) Translation right
8) Scale larger
9) Scale smaller
10) Display of present transformed figure
11) Display of original figure and discard present transformation
12) Input data (tape or keyboard)
13) Input surface function
14) Set parameters and process surface function:
1. Set x range and incrementation
2. Set y range and incrementation
3. Set hidden 1line option
15) Numeric display of original data
16) Numeric display of transformed data
17) Numeric display of minimum/maximum of transformed data

18) Save original data on tape



16

19) Save transformed data on tape
20) Set parameter:

1. Degree of each rotation

2. Center of rotation

3. Translational units

4, Scaling factors

5. Display of center of rotation

6. Display of rotated angles

7. OQutput device

8. Retention of transformations on screen

Scaling
Figure 3.1 demonstrates the usage of the scaling transformation. Each
one of the successive images varies from its immediate neighbors by a factor

of 1.4 in each of the three dimensions.

Rotation
Figure 3.2 demonstrates the usage of the counterelockwise rotation
function. Each one of the successive images was rotated 45 degrees with the
center of rotation indicated by a small circle at the center of the figure.
Figure 3.3 is a collection of images representing regular dodecahedrons
(a solid figure with twelve faces, all of which being congruent regular
pentagons) after having been rotated through various angles along vertical

and horizontal axes.

Data Input

Figure 3.4 was constructed by specifying the vertices of the object
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/

Figure 3.1. Scaling transformation. The successive images vary
from their immediate neighbors by a scaling factor
of 1.4 in each of the three dimensions.



Figure 3.2. Counterclockwise rotation. The successive images are
produced by rotating 45 degrees with the center of

rotation indicated by a small circle at the center of
the figure.
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6
D
Sejee

Figure 3.3. Collection of rotations. Each image represents a dodecahedron
(a solid figure with twelve faces, all of which being congruent
regular pentagons) viewed at various angles after having been
rotated along the vertical and horizontal axes.

& & &
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Figure 3.4.
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111

101

001

110

100
000

A construction example. The three digits at each vertex
of the cubic figure represent the x, y, and z coordinates,
respectively. The figure is constructed by entering the
coordinates of the vertices and by stating whether the

adjacent pairs of vertices should be connected by straight
lines.
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and whether each of the neighboring pairs of vertices is to be connected
with a straight line. The following is the user-input used for the con-
struction. Each entry represents the coordinates of a vertex of a cubic
figure followed by an indication of whether the present point is to be

connected to the previous one (Y is connect and N is disconnect).

(0,0,0) N
(1,0,0) ¥
(1,0,1) Y
(0,0,1) Y
(0,0,0) ¥
(0,1,0) Y
(1,1,0) Y
(1,0,0) Y
(0,0,1) N
(0,1,1) ¥
(1,1,1) ¥
(1,0,1) ¥
(0,1,1) N
(0,1,0) ¥
(1,1,1) ¥
(1,1,0) Y
(0,1,1) Y

Figures 3.5 and 3.6 are two perspectives of a surface generated by the
function Z = | 10000 « cos X « cos Y / XY |. The surface peaks in the
neighborhood of (x,y) = (0,0). As one can see upon examination of the
function, the function value approaches infinity as (x,v) approaches (0,0).
The ranges in degrees at which the surface is being viewed are from -150
to 150, and from -90 to 210 for the x and y coordinates, respectively.
Increment in both the x and y directions is 20 degrees. (The incrementation
parameter specifies the distance between lattice points.) Lattice points
are identified by the x and y coordinates where function values are evaluated.
In general, a smaller incrementation gives a smoother and finer resoluted
surface.

Figure 3.7 is generated by the inclusion of the following Tines:

3150 X5=SQR(X5)



of a su

of a three-dimensio

Figure 3.5. A perspective



3-d Transformation

It has been

transformed through the rotation functions, therefore, the surface is being viewed at a

different perspective.

This figure is the same as that of Figure 3.5.

A perspective of a surface.

Figure 3.6.




24

Figure 3.7. A plot generated by specifying the function for half of a
sphere. The total figure is formed by two half-spheres.
The difference between the two halves of the sphere is a
rotation along a horizontal axis by 180 degrees.
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3151 Z5=SQR(1-X5+2)
3152 Y6=Y5
3153 Y5=X5*SIN(Y5)
3154 X5=X5*COS(Y6)
The input x range is (0,1) with an incrementation of 0.1, and the y
range is (0,360) with an incrementation of 24. Only half of the sphere
can be generated with the above specifications. The remaining half was

produced by a rotation of 180 degrees along a horizontal axis.

Hidden Lines Removal

Figure 3.8 depicts two surfaces with identical function and viewpoint.
The Tower of the two surfaces has its hidden lines removed. The hidden
line algorithm being used here is quite involved and it consumes an enor-
mous amount of processing time. For example, with its 110 lattice points,
it took approximately three hours to complete the calculations necessary
to draw the lower surface of Figure 3.8. Processing time is roughly a
square function of the number of lattice points. That is, doubling the
number of Tattice points would approximately quadruple the processing time.

The algorithm is essentially divided into two parts. In order to
ascertain whether a line segment is to be plotted from one Tattice point
to the adjacent lattice point, the first part of the algorithm is required
to determine all the points of the line segment where it is intersected
by other Tine segments as projected to a two-dimensional plane. These
points partition the line segment into sub-segments. These sub-segments
are sent to the second part of the algorithm which determines whether each
of the sub-segments is hidden by the faces of the surface where a face is

defined to be a quadrilateral formed by four adjacent lattice points. In
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Figure 3.8. Hidden line option. These two surfaces .are identical except that
the Tower of the two has its hidden lines removed.
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order to make this determination, it can be demonstrated that all the program
needs to consider is whether any single point within the sub-segment is hid-
den, A point is hidden or covered when it is enclosed by a face which is
closer to the viewer than that point. Obviously, if a point is hidden by

a face, then the entire sub-segment to which the point belongs is also hidden
by the same face. Therefore, only one point of each sub-segment needs to

be considered. I have chosen the midpoint of each sub-segment to be that
point.

Each of the quadrilateral faces is divided, not partitioned, into four
triangles in order to ascertain its surface feature. For example, for‘a
given quadrilateral ABCD, one obtains triangles ABC, BCD, CDA, and DAB.

Each of the triangles identifies a planar surface that intersects all three
of the triangle's vertices. The surface feature of ABCD is described,
roughly, by these four intersecting planes.

Let us define that point P is enclosed by a three-dimensional geome-
trical figure if and only if point P is within the boundaries of the geo-
metrical figure as projected to the line of sight of the viewer. Consider
the point P of a sub-segment that is enclosed by both the triangles ABC
and DAB in Figure 3.9. The planes formed by the triangles are in general
not identical. Point P is considered to be hidden by this algorithm if
either one of the two planes covers P. And, as mentioned earlier, if P
is covered, then the entire correqunding sub-segment is also covered.

The main body of the second part of the algorithm consists of the
Tines 6450 through 6900 1isted in Appendix B. This relatively short sub-
routine encases a rather extensive decision tree. Examination of the var-
jous branches of the tree can be helpful in understanding the algorithm

and its construction. The algorithm tests each face of the surface to
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A

Figure 3.9. A model for explaining the hidden line algorithm. See the
“Hidden Lines Removal" subsection of text for complete
explanation,



Figure 3.10.-
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A decision tree embedded within the hidden Tine algorithm. The four triangles that divide

a face are denoted by 1, 2, 3, and 4. The abbreviations *IN X! and 'CX' at the branching
points, where X = 1,2,3,4, are determinations of whether the midpoint of the sub-segment is
enclosed in triangie X, and whether the midpoint is covered by triangle X, respectively.
When the convex hull of the vertices of a quadrilateral face is not congruent to the quadri-
lateral face, only two of the four triangles need to be considered for evaluation. This
special case is identified by the variable name 09 having the value of 1. As usual, 'Y'

stands for yes, and 'N' for no. Next segment and next face are abbreviated as 'NS' and 'NF'
respectively.
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ascertain whether a sub-segment is to be plotted. The decision tree makes
several determinations and decisions. First, if a face does not enclose

or encloses but does not cover the sub-segment, then the subroutine branches
to the next face. Second, if after all the faces have passed through the
paths of the decision tree and each of them either does not enclose or en-
closes but does not cover the sub-segment in question, then that sub-segment
is drawn. Third, if a face is found to enclose and cover the sub-segment,
then the sub-segment is not drawn, and the subroutine goes on to consider
the next sub-segment. The decision tree algorithm is graphically displayed
in Figure 3.10.

The mathematics involved to implement the algorithm is elementary. It
includes determining the equation of the line that intersects two specified
points, the point at which two specified lines intersect, the equation of
the plane that intersects three specified points, and the area of the tri-
angle with known vertices. The latter is used for identifying whether a
point is enclosed within a triangular area specified by three lattice points.
For example, in Figure 3;9, we can conclude that P is enclosed within tri-
angle ABC by the equality of the total sum of triangular areas PAB, PBC,
and PCA with the triangular area ABC. The point Q is not enclosed because

the combined areas of QAB, QBC, and QCA are greater than the area ABC.
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4., BARGRAPH

This program produces bargraphs such as those in Figures 4,1-4,3,
Multivariate data consisting of one continuous variable in addition to
up to four discrete variables may be represented. The continuous var-
jable can be represented by its means and standard deviation such as in
Figures 4.1 and 4.2. It can also be represented by a single value such
as in Figure 4.3. The discrete variables are distinguished by the deno-
tations: treatment, group, block, and story. These denotations are shown
in Figure 4.2 by their corresponding labels. Treatments are distinguished
by various bar enhancements. The discrete variables may be assigned ac-
cording to the above termino]dgy dependiné on the user-desired output
format, arrangement of data for meaningful representation, and priority

of comparisons among discrete variables.

Input Variables

Table 4.1 is a list of input variables and their corresponding names.
The variable values may be listed and altered by the user when the program
is not in busy mode. The busy mode or the interactive session can be exited
by typing the break key twice or after a graph is plotted. For an example
of a modification, let us suppose the user wishes to alter the width of the
graph label characters without reentry of the entire data set. The user
must first exit the busy mode, then enters Z2, the variable name for width
of graph label characters. The system then responds with the value that
resides in 72, e.g., 2.5. In order to increase the width to 3, the user
types Z2=3, and the change is completed. Contents of string variables,

such as P$, B$, G§, X$, and Z$, should be placed within quotation marks,
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Figure 4.1.

A bargraph example. This bargraph has three stories, one block
each story (the plotting of block labels is averted by a blank
entry), two groups in each block, and three treatments in each
aroun.
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Figure 4.2. A bargraph example. This bargraph has three stories, 2 blocks in each story, 2 groups

in each block, and three treatments in each group.

The y axis label is rotated 90 degrees.
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Table 4.1 List of input variables: programmer-assigned variable names
and their corresponding descriptions.

Programmer-assigned Name Variable Description

Vi Minimum of continuous variable

V2 Maximum of continuous variable

V6 Tic mark increment on y axis

V7 Width of character size for y axis numerals

V8 Height of character size for y axis numerals

56 Total number of stories

P$ Story labels

Y2 Width of character size for story labels

Y3 Height of character size for story labels

B1 Total number of blocks at each story

B$ Block labels .

B2 Width of character size for block labels

B3 Height of character size for block labels

Gl Total number of groups in each block

G$ Group labels

G2 Width of character size for group labels

G3 Height of character size for group labels

T1 Total number of treatments in each group

K(I) Corresponding number of the enhancement for
treatment 1

X$ y axis label

X2 Width of character size for y axis label

X3 Height of character size for y axis label

z$ Graph label

72 Width of character size for graph label

73 Height of character size for graph label

D Values of continuous variable corresponding

to treatments, groups, blocks, and stories
L Standard deviations associated with D above

0 Output device code
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for example, P$="STORY 1". Then, to have the graph plotted again, but
now with the changes, push the user-definable-key 1 at the upper-left

corner of the keyboard.

Labels

The user has the option to label each variable as well as the graph.
The character sizes for the labels as well as for the numerals on the y
axis may also be specified. (Note: Character size is fixed on screen out-
puts; 1.79 for width and 2.82 for height.) For plotter outputs, the char-
acters of the y axis label (the continuous variable) may be rotated 90 de-

grees such as that in Figure 4.2.

Enhancements

Seven enhancements, in addition to blank (no enhancement), are avail-
able to distinguish bars of different treatments. The enhancement names
are listed in Table 4.2.

A1l the enhancements are exhibited in Figure 4.3 respective to the
order listed in Table 4.2.

What the enhancements represent in the user's graph can be described
by using the "Legend Maker" program presented in Section 6. The "Legend
Maker" program can be used independently after the bargraph is plotted.
The Tegend can be placed anywhere on the graph by specifying the lower-

left and upper-right margins of the plotter.



37 Bargraph

Table 4.2. Enhancements and their corresponding numbers.

Number Description
1 Blank (no enhancement)
2 Cross-hatching
3 Horizontal bars
4 Solid
5 Crosses
6 Stars
7 Striated cross-hatching

8 Striated horizontal bars
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5. FRACTIONAL BARGRAPH

The construction of this program is similar to that of the "Bargraph"
program described in the previous section. Instead of having treatment as
the continuous variable, "Fractional Bargraph" has segment (or fraction).
A1l other variables -- group, block, and story -- serve the same functions
as those in "Bargraph."

This program is suited for representation of data when the values of
the quantitative variable sum up to a fixed number. For example, the con-
centrations of protein, moisture, fat, and ash from proximate analysis of
fish samples, which sum up to 100%, can be suitably represented by a frac-
tional bargraph. Each fish sample may be represented by a stack of four
segments, with each segment representing the percentage of protein, mois-
ture, fat, or ash. The effect is a sort of hybrid between the bargraph
and the pie-chart. Figure 5.1 is an example of the "Fractional Bargraph"

outputs.

Input Variables

The input variable 1ist is similar to that of "Bargraph." The excep-
tions are that the minimum of the continuous variable, named V1 in "Bar-
graph," is fixed in this program at 0; V2 now stands for the summation of
segments in each group (V2=100 in the above fish sample example); and, Tl
represents thé number of segments in each group, whereas in "Bargraph,"
it is the number of treatments in each group.

The content of each variable can be listed and altered when the system
is not in the busy mode. The procedure is detailed in the "Bargraph"

section.,
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A fractional bargraph example.
groups in each block, and four segments in each group.
for identifying segments are exhibited.
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This graph has two stories, five blocks in each story, four

A11 of the four available enhancements

The y axis label is rotated 90 degrees by an affirma-
tive response to the corresponding option prompted during the interactive session.
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Enhancements

Three enhancements, in addition to blank (no enhancement), are avail-
able to distinguish among segments. A1l four enhancements are exhibited
in Figure 5.1. The enhancement names are listed in Table 5.1.

The "Legend Maker" presented in the next section can be used to de-
scribe what the user-assigned enhancements represent as it can similarly

be used to describe the enhancements of bargraphs of the previous sections.
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Table 5.1. Enhancements and their corresponding numbers.
Number Description
1 Blank (no enhancement)
2 Stripes
3 Vertical lines

Solid
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6. LEGEND MAKER

This program is written as a supplement to the "Bargraph" and the
"Fractional Bargraph" routines described in the two previous sections.

"Legend Maker" plots legends as specified by interactive user-inputs.

Enhancements and Captions

A legend can be divided into two parts: enhancements and captions.
The user may specify up toiten different enhancements: 1) blank, 2)
cross-hatching, 3) horizontal bars, 4) solid, 5) crosses, 6) stars, 7)
striated cross-hatching, 8) striated horizontal bars, 9) vertical lines,
and 10) stripes. A1l of these enhancements are illustrated in Figure 6.1.
Corresponding to each enhancement is a caption. Captions are texts that
describe what the enhancements represent. Spaces can be inserted between
an enhancement and its corresponding caption by entering spaces before the

text during the input of the caption.

Size and Location

The sizes and locations of legends on the plotter outputs are largely
determined by the margin settings of the plotter. The Tegend would fill
up the set vertical margins, while the horizontal length of the legend is
dependent on 1) the set horizontal margins, 2) the number of characters
in each line, and 3) the user-input character width., The total width of
a line can be evaluated as a fraction of the horizontal margin which en-
compasses 150 units. For example, if there are twenty characters in a
Tine (including all the spaces and the enhancement symbol), and if the user

entered 5 units for the character width during the interactive session,
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then the width of the line can be computed as 20 x 5 units = 100 units
long, or, 100 = 150 = 2/3 of the horizontal margins.

The legend can be relocated on the plotter with the dimensions intact
by resetting the lower-left plotter margin only, without resetting the

upper-right margin.

Input Variables
Table 6.1 is a 1ist of the input variables and their corresponding

programmer-assigned names.



46

Table 6.1. List of input variables: programmer-assigned variable names
and their corresponding descriptions.

Programmer-assigned Name

Variable Description

Total number of enhancements being used
Enhancement number of the I(th) enhancement
Number of characters in the I(th) caption
Caption text

Width of characters

Qutput device number
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7. X-Y GRAPH

The original version of this program is a part of the manufacturer's
Plot-50 System Software. The documentation and instruction on the usage
of the original version can be found in the "4050 Series Operator's Man-
ual." The present version of the program is modified to include additional

capabilities.

Original Capabilities
The following is a summary Tist of the capabilities of the original
version:
1) Plotting of points specified by two-dimensional cartesian coordin-
ates, i.e., x-y plot
2) Option to connect the two~dimensional points with straight lines
-- line plot mode
3) Option to set x and y screen positions
4) Option to set x and y ranges
5) Five symbols for plotting of the two-dimensional points: point,
triangle, plus sign, square, and diamond
6) Ability to edit data: insert, delete, and change
7) Data entry from either the keyboard or magnetic tape

8) Data storage onto magnetic tape.

Added Capabilities
The following is a list of additional capabilities included in the
present version of the program:

1) Capability to output graphs on plotter
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An example of x-y graphs.
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A1l four of the available plot modes -- dot, point, line, and
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2) Optional labelling of x and y axes (Rotation of y axis label by
90°, such as in Figure 7.1, is optional for plotter outputs.)

3) Optional linear regression line to be drawn on the graph as well
as listing of fitted linear regression parameters and estimated
correlation coefficient (See Figure 7.2.)

4) Inclusion of one additional symbol: circle (See item 5 of the
"Original Capabilities" subsection.)

5) Optional standard deviation line for each plotted point (See Fig-
ure 7.2.)

6) Inclusion of two additional plot modes: dash and dot (See jtem 2
of the "Original Capabilities" subsection.)

7) Ability to plot more than one set of points per output (Different
symbols and plot modes may be assigned for each set of points.)

8) A maximum of 300 points may be plotted (Previously, it was 100
points.)

9) Ability to change the y coordinates only while leaving the x coor-

dinates unaltered.

Dot and Dash Modes

This subsection describes the technique used for producing the dot
and dash modes. The method involves the determinations of 1) the distance
between two end points of each segment, and 2) the direction or slope of
each segment., Both can be easily accomplished through 1) the Euclidean
distance formula, and 2) elementary trigonometry, respectively. The dif-
ference between the dot and the dash modes is that the connections of every

other pairs of dots result in dashes.
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The application of appropriate factors on the x and y axes is vital
to the routine. For example, if the ratio between the x and y scale is
10 to 1, then the distances as computed by the Euclidean distance formula
between endpoints of line segments parallel to the x axis would be ten
times greater than those parallel to the y axis, given that the segments
have equal lengths as measured by ruler. The result, if not remedied,
would be dense dots and dashes on horizontally oriented segments as con-
trasted with sparse dots and dashes on vertically oriented segments.

The variable D@ is assigned as the distance between successive dots.
It is one one-hundredth of the distance of the y range. What is needed is
a proper transformation of D@ that is dependent on the angular orientation
of the line segment such that identically dense dots and dashes among line
segments are acquired regardless of their orientation. It can be shown
that the transformation required is the multiplication of D@ by the factor:
DI/ ((((X(U1)-X(UL-1))*((T(17)~-T(16))/T(7)-T(6))))+2+(Y(U1)-Y(U1l-1))+2)+0.5.
This result is expressed and applied in lines 4070 through 4077 of the pro-
gram listed in Appendix F. The elements (X(U1),Y(Ul)) and {X(U1-1),Y(Ul-1))
are the respective coordinates of two succesive points. The variable D1
is the distance between two successive points. The expressions T(17)-T(16)

and T(7)-T(6) are the distances of the y and x ranges, respectively.
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8. TEXT PLOT

This program allows text materials, especially those involving Greek
alphabets and mathematical symbols, to be plotted and saved on tape. The
following is the program's UDK function list:

1) Begin data entry

2) Stop data entry

3) Resume data entry

4) Print first page of text

5) Print next page of text

6) Edit text

7) Set character sizes

8) Plot first page of text

9) Plot next page of text

10) Save text.

Data Entry

The UDK's 1, 2, and 3 are self explanatory. Data may be entered via
keyboard, tape, or both. The '#', '@', 't+', and '&' symbols are special
reserved characters used for controlling final plotted outputs. (Figure
8.2 represents a final plotted output.) The '#' entry by the user marks
the end of a page. The two symbols '@' and '+' delimits subscripts and
superscripts, respectively. Used as a prefix, the symbol '&' changes the
next immediately following letter, or the suffix, into a Greek alphabet
or a mathematical symbol. Table 8.1 is the 1ist of conversions that '&'

can accomplish, If any suffix characters other than those listed on Table



Table 8.1. Functions of the reserved character '&'.

Ra ——> « QA ——>
b ——> B &B —=->
e —=> ¥ &C ——>
&d —=> & D —-=>
Qe ——> € QE ——>
&f ——> ¢ &F —=>
&g ——> & G ——>
&h —=> n &H —-=>.
i ——> &I ——->
&) ——=> e &d —=>
&k ——> K —=>
&l ==> a &L —=>
&m ——> u &M —-=>
&n —=> v &N —=>
&o ——> o _RO —=>
kp —=—> 7 &P —=>
&g ——> & &A —=>
&r ——> p {R ——>
&s ——> o &S —=->
&t —=> - &T ——>
&u ——> w &U —==>
&v —=> v &V —=>
&qw —=> u &W —=->
&qx —=> x X —=>
&y ——> &Y —=>
&z ——> =z Z —=>

NSO JI<4MANEHOZXX>Mos8 HoweH>HIAINV
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8.1 is appended to '&', then that letter remains unchanged and '&' is
eliminated from the plotted text. For example, if '&8' is entered, then
'@" will be plotted because '@' is not a suffix symbol. The entry '&&'
yields '&' because the second '&' is not allowed as a suffix, the first

‘&' is ignored, and the second '&' is not converted and plotted as is.

Other UDK Functions

The UDK's 4 and 5 are used for displaying texts on the screen. The
displayed texts are identical to the entered text except for 1) any sub-
sequent editorial changes, and 2) the addition of the reserved character
"#' used for controlling line feeds and paging. Figure 8.1 is an example
of the results of UDK's 4 and 5.

The UDK 6 allows text materials to be edited. It prompts the user
for the character string being considered for editing and then searches
for it. If the string is not unique in the text, only the first one en-
countered will be edited. If the string exists and is found, the user
will be prompted to enter the replacement character string. Otherwise,
the user will be informed that the string is not found. The user may wish
to verify that the editing function is accomplished by using the UDK's 4
and 5 before plotting.

The UDK 7 allows character sizes to be assigned. The user selects
one size for the subscripts and/or superscripts, and another for the main
text. The program automatically calculates the largest character size
that could allow a page of text to be fitted on the plotter. (If the user-
assigned character sizes are too large, there may not be enough space on

the plotter to hold an entire page of text.)
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Figure 8.1.

Example of the function of UDK 4. This version can be edited using UDK 6,
and is the material being stored in the memory. The entered text is similar
to this except for editorial changes and the carriage returns in place of
the '#' characters here. See text for an explanation on the usages of the
reserved characters '#', '@', '+', and '&'. (The character '4' is displayed
as '~' in this example.) Figure 8.2 is the associated final plot.

99
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For the decision of selecting n as the largest

1 the loss isLGr) =1 -1
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Figure 8.2. Example of a plotted output. This plot is produced when UDK 8
is pressed after the text material in Figure 8.1 is entered.



58

The UDK's 8 and 9 are used for producing the final output plot on the
plotter or terminal screen. Fiqure 8.2 is an example of the result of
UDK's 8 and 9. It is produced after a text similar to that in Figure 8.1
is entered. Together, Figures 8.1 and 8.2 illustrate some of the usages
of the reserved characters.

The UDK 10 saves the input text on tape for subsequent retrieval and

plotting.
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9. BLOCK PLOT

This program plots entered texts as block letters for visual display

purposes.

Input Variables
Table 9.1 is a list of the input variables with their corresponding

variable names.

Thickness of Lines

The block letter effect is created by retracing the letter several
times. Each time that the letter is traced, it is a small distance off
from the previous tracings. This offset is done in a circular manner,
The diameter of this circular path is the thickness of the lines of the
block Tetters. Figure 9.1 demonstrates how this technique may result in
the block letter H. If the circular path of Figure 9.1 were smaller, and
the Tlines were drawn closer to each other, then a solid block letter would
be the result.

The diameter of the circular path or the thickness of Tines is mea-
sured according to the margins set on the plotter. The total distance
between the horizontal margins measures 150 units. Figure 9.2 is an

example of an output produced by using 2 units for the thickness of lines.

Character Size
The distance between the vertical margins measures 100 units. There-

fore, the maximum height of the characters is 100 units divided by the
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Table 9.1. List of input variables: programmer-assigned variable names
and their corresponding descriptions.

Programmer-assigned Name Variable Description
Z$ Text to be plotted
W Width or thickness of Tines of plotted
characters

H Height of plotted characters
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Figure 9.1. A demonstration of the mechanism used to produce block letters.
See the "Thickness of Lines" subsection of text for explanation.



SMOKING
rORBIDDEN

Figure 9.2. An example of "Block Plot" outputs. The user has assigned two units for the thickness of
lines and 49 units for the height of characters to produce this output.
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number of Tlines in the text. The actual character height is about 2/3 of
the input height to allow some spacing between the lines. The user-input
height of the characters in Figure 9.2 is 49 units. If a smaller height
were assigned, the characters would be shorter, and there would be more
space between the Tines.

The character width is automatically calculated by the program such
that the entire horizontal margin range is filled by the longest lines of

text.
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Appendix A -- Pie-chart Program Listing

HE=CHR {3}

JE=CHR {10}

VE=CHR{11)

GE=CHR(7)

OIM A(SO),B{&) @${200)  C(&:, 004 ,S${507 RE(LOO)

DIM E{&)Y  FO&Y,GI&Y  LOIDY HI&) ,M{15)

SET DEGREES

PRINT "YOU HAVE JUST INITIATED A& FIE-CHART FPLOTTING PROGRAM. ™
FRINT "D YOI WISH TO PLOT ON PAPERT (M,Y) Y .
IMNFUT BS

IF E$="N" THEN SZ0

FRIMT *Loal ¥YOUR FAFER ON PLOTTER.LT

FRINT "BE SURE THAT LOWER LEFT ANk UPFER RIGHT ARE AT THE EXTREME™
FRINT "CORMERT OF TABLET.®

v PRINT YIF MOT, RESET MARGIMS BY TURNINMG FLOTTER OFF AND THEN ONLY
3 PRINT "MAKE SURE THAT ALL WHITE BUTTONTS ON THE PLOTTER ARE IN T

FRINT "THE UP POSITION.”
FRINT "FRESS RETURN WHEN YOI ARE READY TO GO ON. "

INFLIT A%

FRINT "STATION FEN AT THE LOWER LEFT CORMER OF YOUR PAPER®
PRINT "USING THE JOYSTICK.®

FRINT "PRESS RETURN WHEN READY. "

INFLT A%

GIM @1:X1,¥1

PRINT “STATION PEN AT THE UFFER RIGHT CORNER OF YOUR PAFER®

POPRINT TUZING THE JOYSTICEL

FRINT "PRESZS RETURN WHEN READY.®
INFUT &%

F Xi=3X2 THEN 410

FOYi=>Y2 THEN 410

S0 TO 440

PAGE

FRINT GH; "TRY AGAIM.M

30 TO 280

YE=X1/72+10

A4=X. 410

YE=Y1/72+40

Y4=Y2/2+40

SOSB 2470

FRINT "FRESS RETURN TO G0 ON, ¢
INFUT A%

FAGE

IF Iil=4 THEN 200

]
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=20 GOsSUBR 2390

5320 FRINT v ¢

SA40 PRINT "HOW MANY PIES DO YOU WANT TO PLOTT "
SIS0 O INPUT T

5S40 IF THO AMD T47 THEN 590

570 PRINT “WE CAN ONLY FLOT FROM 1 TO & FIES.®

3 GO TO 540

=0 PRINT "INFPUT CENTER ANMD RADII OF FIE CHAaRTS.®
&O00 FOR I=1 TQ T

10 PRINT "X LOCATION OF PIE #¥3I:s%..... s

£20 IMWPUT C(I)

&Z0 IF C(I¥=0 AND C{I3<{150 THEN &&0

&40 PRINT "CENTER OF ¥ LOCATION CAM BE BETWEEN O AND 150 ONLY. ™
S0 GO TO &10

50 PRINT Y LOCATION OF PIE #":I; " ... "3

A70 INPUT DI

20 IF D(I¥=0 AND D{I:<100 THEN 710

F0 FRIMT “CENTER OF Y LOCATION CAN BE BETWEEN O AND 100 ONLY. M
OO GO TO &80

2 PRINT *RADIUS OF PIE #7:1:". ... "

1

o~

INFUT B(I)

IF B{I =0 AMD B(ICSO THEN 740

FRIMT "LEMGTH OF RADIUS CAN BE BETWEEN O AND SO ONLY."
GoTO F1lo

F{Iy=D{I3/2+40

ELIs={1;/2+10

GiIy=B{I}/2

NEXT 1

GOSLR 2470

SOSUR 270

FRIMT “D00 YOU WANT TO MARKE ANY CHANGES ON THE FPOSITIONT (N,YY “;
INFUT A%

IF As="Y" THEN 210

IF I&=0 THEN 290

FRINT DO YOU NEED 7O ENTER THE PERCENTAGE TDATAT? ":sG3:"{(M,YJ1...":
INFUT A%

0 IF AS="MN" THEN 1300

20 FAGE

PRINT ©“INPUT THE NUMBER OF FPORTIONS OGN PIE CHART. "

INFLUT P

¥ OIF PO AND FLIS0O/T THEN 950

p PRINT "LIMIT EXCEEDED. TRY AGAIN.":G%

GO TO 200

FRIMNT © ®

G FRINT "THERE ARE FIVE FOSSIBLE SHADES FOR HIGHLIGHT: ™

FRINT "1} CLEAR.®

FRINT "2) LIGHT GREY."

FFO OPRINT "2 MEDIUM GREY.M

1000 PRINT "4 DARE GREY.Y

1010 FPRINT "3 EXTRA DAREK GREY.®

-~
[y
S

K}

-
e

B I T S A V1 O S R O
o T T

-
e

PR Py

DO B
-

LSRN

BTN N T N B B B B R B B Iy S Ny

L) e
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1020 PRINT &0

1020 FRINT YENTER THE SHADE NUMBER FOR EACH PORTION.®
1040 FOR I=1 T F

1050 PRINT "PORTION #Y:I:"..... ":

1060 INFPUT MA{I)

1070 IF M{I=x1 ARND M{IX)<=5 THEM 1100

1020 FPRINT GH; "LIMIT EXCEEDEDL.M

1090 GO TO 1050

11060 NEXT I

11310 PRINT " ¢

1120 PRINT YINFUT PERCENTAGE OF EACH PORTION OF EACH FIELM
1130 FOR Jd=1 T T

1135 PRINT © 7

1140 RO=0

1150 FoR I=1 TO P

1160 E=(1-1y8P+1

1170 PRINT “FIE #%:.0:", PORTION #":I:"..... "s

1120 INPUT ALK}

1120 RO=RO+AK)D

1200 IF A{k)==0 AND A(EYC=100 AND ROI=100 THEN 12306
PRINT GH:"LIMIT EXCEEDEDL."

GO TO 1140

A=A YRZ, 4

NEXT 1

IF RO=100 THEN 127G

0 PRINT G%$:; "FPORTION FERCENTAGES WITHIN A FPIE MUST ADD URP TO 1007
I=1-1

GO TO 1140

MNEXT J

FAGE

1210 IF I&=0 THEN 13245

: » PRIMT 700 ¥OU NEED TO CHANGE LABELSY (M, Y37 :=0GE.
PO INPUT A%

IF As="H" THEN 14600

AT=0

» PRINT Y"ENTER GRAPH LABEL..... "3

&G INFPUT 5%
70 PRINT “ENTER CHARACTER SIZE FOR GRAFH LABEL. (WIDTH,HEIGHT)... ":

INFUT Z1,Z2
FRINT "D YOU WISH TO UNDERLINE GRAFPH LABELT (N,¥)...%s
INPUT A% :

IF As="N" THEN 1390

o,
X

1370 RE=" ¢

1400 PRINT " ©

1410 FOR J=1 TO T

1420 PRINT "ENTER LABEL FOR PIE #";.0:"..... "
1420 INFUT A%

1440 H(JY=LEN(A%)

145G R$e=R3:4%



1440
1470
1420
1432
1454
1484
1435
1500
1505
1510

SZ20
1530
1540
1550
1540
1570
1530

S0
1400
1410
14620
146320
1440
1456
1440
1470
14650
146590
1700
1716
1720
1730
174G
1750
1760
1770
1730
1750
{200
1210
1220
1220
1240
1245
=50

fry

1{
X}

o
I}

-

P

O D

GO O

QL
(o]

(
o
-
!

RO OO

bk bl b ek ek

68

NEXT J

FRINT "ENTER CHARACTER SIZE FOR PIE LABEL. (WIDTH,HEIGHT:...

INFUT Z3,Z4

FRINT "DO vyou WISH TO UNDERLINE FIE LABELY (M,Yl...":

INPUT A$
IF A$="N" THEN 1500

Jz=Jz+2

PRINT » =

L:!$= n 3

FRINT "ENTER LABEL FOR EACH FORTION OF FIE.®
FOR I=1 TO F

PRINT "ENTER LABEL FOR FORTION #"3;I:"..... ",
INFUT A%

L{I}=LEN(A%)

DS=0%%AS

NEXT I

FRINT "ENTER CHARACTER SIZE FOR FORTION LAEEL.
INFUT 75,26

PRINT = »

PRINT "WE ARE NOW READY T2 DISPLAY OUTPUT.®

IF B$="Y" THEN 1470

=32z

FRINT "PRESS RETURN TO GO ONLY

IMNFUT A%

G0 To 1700

FRINT YWHERE Do Yol WANT YOUR QUTRPUT TO Go7ee
FRINT “ENTER 1 FOR PLOTTER, 32 FOR SCREEN.....
INFUT O

FAGE

T - Tae

P o=L
T3=D

I14=150

I5=0

FOoR J=1 70 7T
Ri=0

Rw=2
MOVE @O:B{Jy#3IIN(OY+C(I) BN =COS(O)+D00)
FOR k=0 TO 360 STEFR 2

ORAW DB #SIN(EY+CL PO #COS{E DD
NEXT K

PRINT e0,17:723, 724

MOVE @D C{Jdx D +B ()

PRINT @20:K$;K%;

IF 1272 THEN 1724

FOR Ii=1i TO H{.1) STEF 2

FRINT eo:z" "y

NEXT Il

FRINT @03 Jd%;

FOR Ii=1 TO HGDH

FRINT @0:H®;H$; " ",

(HIDTH,HEIGHT)...;

'] ]

i
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NEXT 11

PRINT @0:H$;E%;

GO TO 1930

FOR Ii=1 T H{.y STER 2
S FRINT e0:H$;

 MEXT Il
AS=SEG (RS, IZ, H{J))
IZ=IZ2+H{. 1}

FRINT @0:A%;

FOR I=1 743 F

=Ri1

Ri=R1+A({.1-1)#F+1}

Bk MOVE @0:B( D #SIN(RLIHCOD B #COS{R1I+D00
:GQG DRAW 20:C{.0) bl

20 1 O GOSUR 2920

y NEXT I

3 I3=I323 MAX D{4y+BOA)
2040 I4=I4 MIN CZ{13-RB({D
OS50 IS=15 MHY SOAy+BOD
2060 NEXT 4
ZO70 PRINT @0, 17:21,7Z2
MOVE @0z {I4+IS) 2,13
FRINT @liESHds Kb KB KBs
IF J2=0 OR dl—; THEN 2174
FOR Ii=1 TO LEN{ZS$) STEF 2
3 FRINT ot s
MEXT 11
=0 FRINT @08 %,
FOR Ii=1 TO LEN(Z%:
PRINT @O:H%;HE; "¢
MEXT Ii
FRIMT 20:H%:k%:
G T 2120
FoR Ii=1 T4 LEN{S$) STEPRP 2
= PRINT @0:HS:
; wEXT Ii
FRINT ed:S%:
IF BE="N" THEN 2220
IF O=1 THEN 2230
MOVE X1,Y1
» DRAKM X1,Y1
DRAW X1,Y¥Z
y DRAW {2, Y2
O DRAW ¥2.Y1
3 ORAK £1 Y1
I&=1
HHHE

»
7

FRINT “ENTER CORRESPONDING $# OF FOLLOWING:®
FPRINT "1 PLOT SAME GRAPH AGAIN."




2320
2330
2335
2340
2350
2355
2360
2380
2390
24Q0
2410
2820
2430
2440
2450
2460
28470
2430
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
Z2982
2590
=591
259z
2993
2594
2600
2540
2650
2&460
28670
24620
2690
2700
2710
2720
27320
2740
2750
2760
2770
2780

70

PRINT "2) MAKE CHANGES ON PRESENT GRAPH."
FRINT "3) START AGAIN FROM BEGINNING. "

PRINT "4) RESTORE PLOTTER OUTPUT OPTION OR PAPER LOCATION CHANGE, ©
PRINT "S) STOP.";G$ '

INPUT 11

PAGE

GO TO I1 OF 1&20,800,100,170

END

PRINT "SCREEN MEASURES UNIT 1 TO 130 FROM LEFT TO RIGHT.®

IF B#$="Y" THEN 2430

A$=I| 1 .

G0 TD 2450

A$="BOTH"

PRINT "PLOTTER MEASURES UNIT 1 TD 150 FROM LEFT TQ RIGHT."

PRINT A%:" UNIT 1 TO 100 FROM BOTTOM TO TOF."

RETURN

PAGE

MOVE 10,40

PHINT d$; "DII=H$;H$;K$; lloll;

MOVE 10,40

DRAW 75,40
PRINT J$sH$sHE;HE; "130";

MOVE 75,40

DRAW 75,70
DRAW 10,90
PRINT H#$;H#;H$;0$;"100";
MOVE 10,90
DRAW 10,40

IF B$="N" THEN 2740

MOVE
DRAW
DRAW
DRAW
MOVE
PRINT
MOVE
DRAW
DRAW
DRAW
DRAW
DRAW
MOVE
DRAYW
MOVE
PRINT
MOVE
FRINT
IF E%
PRINT
RETUR

75,40

85,40

85,90

75,%0

25, 40
AbsHEsHE HE: " 1500
X2,Y3

X3,Y4

X4,v4

X4,¥Y3

X3,Y3

X4,Y4

X4,¥Y3

X3,Y4

35,92
"PLOTTER®

2,30
SENCLOSING RECTANGLE IS THE OUTLINE OF PLOTING SURFACE."

="N" THEN 2780
"CROSSED AREA IS5 YOUR PAPER."

M
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FoR J=1 7O T

» MOVE B3 F (47

FOR I=1 TO 100

3 DRAW Edd} F )

MEXT 1

MOVE GOJ3#SIN(OY+E(D) GO #COS{0)+F (D)
FoOR I=1 TO 370 STEFRP 10

ORAW GOA3#SIN(II+E(D)  GOAr#COS{I¥y+F {4}
NEXT 1

NEXT J

MOVE 2,22

FRINT "THE CIRCLES INDRDICATE POSITIONS OF FPIE CHART.®
RETURN

2=B{Ji#{M{I)-13

IF R&=0 THEN 21320

REZ=B{.1¥y#2/RZ

y FOR Il=0 74 RZ

&£0 FOR J1=0 T4 RZ

70 R4=R{.1}—{I11+0.11%R3
RS=pR{J;—{Jd1+0.1¥#R3

IF R4-2+RIT25B{Ay™2 THEN 2110
RE=ATN{ABS(R4/R5}:

Iz=RE

IS={(RAFOI+Z# (RS0 +1

GO TO Ig OF 3070,3040, 3050, 2080

S040
2050 R

ZOLD IF=120+RE

IF IS>XI7 AND IZ<R1 THEN 2090
GOTO 110

MOVE 20:C0{Jdy-R4 L{1 RS

DRAW @O:C(1)-R4, D(.J)—-RS

MEXT Jdi

MEXT 11

I
-
I’m
ot

sn'l l‘uo‘.

-
[

3
“
o]
s

o~

2 RE3=R1-0.S5#A{{d—118P+1I)

O PRINT 80,17:75, 26

O MOVE @D B{)YESIN(RII+{ 4} , Bl ECOSIRII+O)
O AS=SEG(OE R, L{I)]

ey
o

RI=R2+L {1}

RE=INT(RIZ/F0¥+1

GO TO RZ OF 3200, 3200, 3220, 3240
RMOVE eds 1,0

IF RZ=1 THEN 3IZ80

FRINT &0 %
IF RIZ=2 THEN =
FoR Ii=1 70 LA{I3;
S0 PRINT @0 H$,

y MEXT 11

GO TO 2280

FRINT @0:A%;

s
!

i~
!

i

O 0 s T LT e Db




22%0 RETURN
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20

fed ]
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O~
N

#~:

MIT

a7
o7
a7
ELR
i
G0
50
G
G0
=
GO
TR
G0
G0
G0
B7=
5

B7=2

G0

[E1R

Do=3

G

e
To=1.

Ry
=

i [
s b

I

Hi

i

T
TO
T
TO
T
TO
TO
T
T
TG
TO
TO
i

TO
T
T2

T

=
=

=1
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Appendix B8

Appendix B -- 3-d Transformation Program Listing

DIM Q@%{201 NE{201)

100
4730
IRERE

P

AT

714

S50

LU
g
‘wl .'nfl w'

Y]

-
o

KOy O N A B BN R |

-
!

o w4 LI D

N s N

[
[

(S O ]

SET DEGREES
FRINT "PRESS UDE

HEH
EN

Fa

M
]
GE

#iZ2 7O INFUT DATA, UOK #13 7O

INFUT FUNCTION.®



290

00

D )

v

fe O S ~ A 2
B
DI P

WU X V% B BTN VS Y

I N I SR O B R Y I O B

-~
st

400

416
L 420
43230
440
3450
H0
470
450D
430
SO0
510

£y
St

~0

o
[

[
P oy
AP R I

15~

T [

: FOR

 FOR
s Di{dy=0(.1)-TA

74

FRINT = ¢

FRINT "ENTER THE # 0OF THE FOLLOWING ITEMS
FRINT "1} ZET DEGREE OF EACH ROTATIONY
FRINT "2y SET CENTER FOINT OF ROTATIONT
FRINT "3 SET TRANSLATION UNMITSY

PRINT SET ZCALING FPARAMETERSY

FRINT "5 SET DISPLAY
FPRINT &) SET DIZPLAY OF ROTATED
FRINT "7 SET OUTPUT DEVICE®
PRINT g3
INFLUT B2
GO T BS
FRINT * ®
END

FOR =1 TOQ
Ti=D(d3
TZ=F{.1}

DL y={Ti-H#COS{ I3 —{(T2-Ly#3INCIZ +H
FOId=m{Ti—HI#SIN{ 2+ {(TZ2-Ly#C0OS{ 3 +L
NEXT -

Di=ri-+.23

GO TO 2550
FiOR = TO
Ti=E{.4d}

ANGLES"

I-1

I-1

i TE=0i

iy ={T1i~KEI#SIN{ 3+ (To—H}#COS{ I +H

NEXT
hz=nz+.13
Qi 7O 2550

FOR =1 7O I-1

Ti=E (1)

TE=F (1)

NEXT J

Do=ns+43

s TO 2550
+ FOR

J=1 TGO I-1
F{dy=F{d}+77
MEXT

GO TOo 2550

J=1 To I-1
FidI=Fids—-T7

P NEXT J

G0 TO 2550

J=1 TS I-1
MEXT

GO TO 2550

N

OF CENTER OF ROTATION®

SET RETENTION OF ALL TRAMNSFORMATIONS

i

SCREENT

OF 1306, 2070,3510 EEAU,EiEQ,ESGQ,Ei?G73EQQ



70 FOR =1 TO I-1
2S00 DO N=N{.0+T4
210 MNEXT -

220 G0 T 2550
FoR J=1 To I-1
pDiby=nddy=73
E{J}=E{ i3=T%
FLII=F{dy=TO
MEXT J

S0 TO 2550
FOR .i=1 TO 1-1
nidy=n(dy/72
#10 E(Iy=E( 03 /T9
P20 F{dy=F{1}/TO
@30 MNEXT J

240 GO Ta 2550
TS0 POGE

e
DV

o S
Lt Bt L L

-,

]

0 G L i

L
e
o

OG0 TD 03 0 00 00 00

-,
%

o,

o

"t

o~ .
oy

F&O PRINT "ENTER DATA VIA KEYBOARDY

D70 GOSsHE 2040

LS P LI

20 IF ug=z THEN 1Z40

S0 PRIMT YINSERT TAFE AND ENTER FILE MUMBER®

INFUT T3
3 FIND T3

READ @33:T4

IF I<=1 THEN 1080

GOSLiBE 2G40

T e 0
ook
il
[

O TOD U0 OF 1020, 1110

oy
-

o
[

]

i oy
T b T

i —_
= 20 THEN 1150
FRIMT "TOO MANY DATA FPOINTS.

» FOR I=I1 TO IZ2

READ @33:X{I1),¥{1:,Z41:
DiI¥=X(1}

E{I=Y{1}

P F{Iy=E013

MEXT I

2 READ E83Z3ZiNS$

G TG 47 0OF 1280, 124G
N$=SEG(NS$, 2, T4}
HE=GEENE

3 i\li: £ it

O TO 1&20

LHE=pNE

FRINT 00 YOU WisH TO ADD TO PREVIOUE (M OR Y127,

[
1
]

LIFMIT IS
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GO TO 1420
FRINT "THE PRESENT MNUMBER OF DEGREES PER ROTATION IS . .03
FRINT "ENTER NEW DEGREES®
INFUT Jd32
END
IF I<{=1 THEN 1380
PRINT 00 YyOU WISH TO ADD To PREVIOUS DATA (N OR Y)?U:
GOSUIR 2040
GO TO UG OF 1380, 14820
Il=1
25 o= v
13400 FO=0
1410 GO TO 14320
1420 11=1
1420 PRINT "TYFE IN YOUR DATA, M 7O LDISCONTINUE."
1440 FOR I=I1 TO 3380
1450 PRINT “X{";I:"i...."s
1440 GOSUR 30006
1470 X{Iy=VAL (%}
1420 PRINT "¥Y{(":Is%}...."2
14%0 GOSUB 3000
1500 Y{I)=ValL (%}
1510 PRIMT "Z(":sIe%3....™s
20 GOSUR 2000
Z4I=VAL (L)
FRINT "CONMMNECTED 7O PREVIOUS POINT (N OR YiTY.
INFUT F%
PH=SEG{P$,1, 1)
GE=L%EFE
O{I»=X{1}

o
N R

oy A
BN RN}

e
v

a1 L 0 T ) D) G
b

L) 1)
L0 s O e 0 b !

ey
ot

1

i
1
i
i
1
i
1

re
A
18}

o
Y

o

o
o

e le

H7=Z{1i}

Ho=F<{1}

20 FOR J=2 T I-1

F0 HI=HE MIN X{.J}

1700 Hi4=H4 MAX X{d}

1710 HS=HS MIN Y.}

1720 Hé=HA MAX Y4}

1730 H7=H7 MIN Z{.1)

1740 HE=HZ MAX Z{i.1}

1750 NEXT J

1740 G=H4 MAX HE MAY HE
1770 Hi=HZ MIN HS MIN HY
17580 WINDOW 2.45sH1-1.45#G, 2. 458061 . 40wHL , Z2eHi -G Z#G-H1



1790
1800
1210
15820
18320
12340
1350
18460
1270
1280
1370
1900
12106
12920
1930
1940
1950
12&0
1270
1220
1290
2000
010
2020
FORO
20480
2050
20AD
2070
2030
20RO
2100
2110
2120
2130
2140
2150
2140
2170
2180
2190

ZZO0

2250

2240
B L T e
Ll P

2280

77

H=(H3+H4)/2
K=(HS+H&) /2

L={(H7+HZ)/2

To6=(H4-H3) /S

T7=(H3-H7)/5

END

PRINT "INSERT TAFE AND ENTER FILE NUMBER";

INPUT T3

FIND T3

PRINT "THERE IS A TOTAL OF “;I-1;" POINTS."
PRINT "ENTER THE FIRST AND LAST ITEM TO BE SAVED.®
INPUT T4,TS

IF T4=>1 AND T4<=I-1 THEN 1930

GO TO 1580

IF TS=>1 AND TS<=I-1 THEN 1950

GO TO 1SS0

T&=TS5-T4+1

WRITE T&

FOR J=T4 TO TS

G0 TO DY OF 1990, 2010

WRITE D(.),E(1),F(.0

GO TO 2020

WRITE X0, Y(J), Z(J)

MEXT J

N$=SEG(G$, T4+1, T4)

N$=" "ZN&

WRITE N$

Ng=" =

CLOSE

END

FRINT "CURRENT ROTATION POINT IS ( “sH,E,L;" 3.°
PRINT “ENTER NEW ROTATION FOINT

INPUT H,E,L

END

PRINT “D0 YOU WANT TO DISPLAY POINT OF ROTATION (N
GOsiiR 3040

Ci=10

END

IF 0=1 THEN 2240

PRINT "CURRENT OUTFUT DEVICE IS SCREEN"

=
¥

Appendix B

oR Y)?"

PRINT DO YO WANT TO CHANGE THE QUTRUT DEVICE 7O PLOTTER?Y;

SOSUR 3040

GO 79O U0 OF 2230, 2220

=1

END

PRIMT “CURRENT OUTPUT DEVICE IS PLOTTER"

FRINT "D0O YOU WANT TO CHANGE THE OUTFUT DEVICE TOQ SCREENTY:

GOsSUE 2040
SO To WD OF 2EFQ,Z250

=732



0

VN D D D

T

[ RO VI R N T O DU I N DR DV I N
DO T I T RV TN R YRV I O R VA

QOOr s O ) b e O

o~
[

2400
2410
2420
24320
2440
245G
2460
2470
2480
2430
25040
2510
2520
25320
Z540
ZE50
ZSA0D
2570

2530
2590

ZH00
Z24H10
220
—{hf
L3O
2440
ZET0
25460
2670
271
2&ETZE

DLETE

T
ﬂl

o O O s

h'H

n“\ e

.7
s
¥
£ -7
x F

~,
e

-~
Dol

R
?{-)

-
-

mr:mrnrr

b

END

78

FPRINT "D0O YOU WANT TO DISPLAY ROTATED ANGLE (N OR Y3?"

GOSUR 230640
04=10

END

FaGE

PRINT @0::"ITEM" "X COORDINATEY,

FPRINT 202 “"CONNECTION®

Y COORDINATE®™,™Z

COORDINATEY

FRINT @Oz V" —
PRINT @p=zo v

FOR J=1 TO I-—1
VE=SEG(R$, . J+1 1)

IF B7=2 THEN 2440
PRINT @0:., X (1), Y, 200 Vs
GO T 2450

FRINT @0:.J, D(J),E{(),F{J), Vs
NEXT 4

END

FOR J=1 T3 I-1

Dody=x(.0}

E{ =YD

F(=Z{.5h

NEXT .1

IF Jdg=2 THEN Z570

IF C1=1 THEN Z&10
MOVE @0:H,L

RMOVE @D: { SLFEHI-Z. PG )Y #0, 0043

FRINT @J:z"g"®

For Jd=1 70 I—-1
Re=SEG(EE J+1 13

IF G9=2 AND FO=1 THEN 24672
IF R$&="N" THEN 2Z&&0
DRAW eQ:DGEy  F4D
GO TO 2630

MOVE ed:DiJd)  F{J}
EDRAKW en: 0,0

GO TO 24680

IF R%="N" THEN Z&320
Ga=E (.17

G7=F{.4-1}

GS—B(J—i}

uDaUB &O00

NEXT 4

IF FO=0 THEN 2320
MOVE @G:D(1) ,F(1)

{:

SuHI-S#G 0. 0087
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FOR JO=1 TO Xg4#Y4
E1=(J0—1)#X4—(Y¥Ya#X4-1 )y INT{{(JO-13/¥Y4)+2
SJ=K1-1

RE=ZEG(R% K1, 1)

N$=SEG(2% K1-X4, 1)

IF G%=2 THEN 2791

IF N$=R$ THEN Z7&7

MOVE ed:ho(.  Fi.b

GO TO 2210

DRAW @D:hdd) F{.4)

GO To 2210

IF N$<I>xR% THEN Z210¢

92 Ki=d—X4

3 GS=D{K1}

Ga=E{(K1}

G7=F (K1}

Ge=3

GOsSUR &000

NEXT Jo

IF Di4=1 THEN Z9%0

DE={D1+0C.5) /2560

DeE={02+0.5) /260

D D7={D03+0.5) /3460

WI=INT(DS)

Wi=(OS—-W1)Y#340

WIE=INTI{O7:

WZ2=INT (04D

WZ= (DLW Y3460

3 WE={07-W3Y#34E0

3 WI=INT{W1)

3 WE=INT{WZ:

WE=INT (W3)

HOME

PRINT * ROTATED aNGLE"
FRIMT ® C—CLOCKWISE VERT-AXIS HORI-AXISH
PRINMT ¢ Heldla® He W, WE
END

2000 INPUT Us$

2010 IF Us="M" THEN 142G

2020 Us=U$sLY O

20320 RETURN

=040 INFUT R$

SOS0 UO=POS{"NY" R%, 1)

F0L0 IF U0O=0 THEN 3040

070 FAGE

3000 RETURN

2090 END

3100 PAGE

2105 DELETE 2150,315%

Z110 PRINT "TYPE IN Z35 4% A FUNCTION OF XS AND Yo©

W



Z120
3130
2140
21460
2170
2150
210
2200
2202
2204
ZE0EA

-

-

[J
0 -4 O~ L0 B D)
oS D T

3470

2420
=490
2500
=510
2520

35320

¥}

o
-

IN

- -
aost -.f' 's«-'

TR
[ e w]

oo Onon

Lot €3 G 3 1) o)
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FRINT "START AT LINE 3150, ENMD AT Z15%.¢
PRINT "FRESS UDK #14 WHEN YOU ARE FINISHED.®
END
RETURN
PRINT "WHAT IS MINIMUM X, MAXIMUM X, X INCREMENTATION?Y
INFUT X1,X3,X2 :
PRINT "WHAT IS MINIMUM Y, MAXIMUM Y, ¥V INCREMENTATIONT?®
INFUT Y1,Y3,YZ
FRINT DO YOU WANT TO REMOVE HIDDEN LINES? “;
GOSUE 2040
DF=LID
Z4=INT({XZ3-X12Y/¥2)+1
YA4=INT{({Y3-Y13/¥YZ2)+1
IF X4=%¥4-330 THEN 1140
FOR =1 TO ¥4
FOR I=1 T X4
AS=X1+{I-1#X2
S=Y1+(d-13#Y2
GOSUB 2150
Ki=(J-1)#X4+1
X{E1)=XS
D{K13}=XS
Y{E1¥=YS
E{KE1)=Y5S
Z(KE1y=Z5
F{K1})=I5
NEXT I
NEXT J

‘-l L"—‘!$= i3 i

Fo=1

FOR .I=1 TO Y4
N$= i N i

Q=P LNSE

FOR I=1 740 X4-1
N$= H '\‘f 111
HE=0FLNS

NEXT 1

NEXT J
I=X4#Y4+1

G0 TO 14620
END

PRINT "PRESENT UNITS EACH TRANSLATION ARE "3 Té&: " FOR LEFT/RIGHT®

FRINT " AND *:;T7:" FOR UFP/DOWN. "
FRINT "ENTER NEW LEFT/RIGHT AND UF/DOWN TRANSLATION UNITS :
INPUT Té&,T7

END

FRINT "FRESENT SCALING PARAMETERS ARE ";T2:" HORIZONTALLY, "
FRINT T®:;* DEEFLY, AND ";TO;" VERTICALLY."

1"
FRI "INPUT NMEW HORIZONTAL, DEEF, AND VERTICAL SCALING PARAMETERS

INPUT T2,T9,TO
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EnD

FAGE

Bi=D(1}

Bz=DL(1}

B2=E{1}

B4=E(1}

BS=F {1}

B&=F {1}

FOR J=2 70 I-1

Bi=B1 MIN D{(.1}

Bz=BZ MaX DD

BZ=B3 MIN E(.1}

B4=B4 MAX E{(.1)

BS=R3 MIN F{.D)

B&=RBE MAX F {1

NEXT .4

PRINT “THE MINIMUMS AND MAXIMUMS HORIZONTALLY, DEEPLY, AND"
PRINT "VERTICALLY ARE RESPECTIVELY &
PRINT "{"sBi:" ":B2;"}, (":B3;"_ ":B4;%"), (";BS;" "«BbH;")."
END

FPRINT "DO YOU WANT RETENTION OF OLD TRANFORMATIONS ON SCREEN @ o0 ¢
GOSUR 2040

S43=L10

END

Vo=

GO=5G5

HO=G7

Gl=0

YO=1

IF DAy G5 THEN A040

GO TO A0S0

MI=(F{J}-G7)/{(D{. 1G5}

X7¥=D{.0) MIN G5

X==0{.1: MAY G5

Xw=I1{.1}

XO=X%

Yo=F {1}

FOR I2=1 TO Y4

FOR IS=1 7a X4-1

N=0

Ei1=(I7-1)#X4+1I8

DO=D{Ki+1}

Doe=Ndki+1y MIN DKL)

Do=0{kKi+1 MAX DKL}

IF Ki=.d-2 OR El=4 AND G8=1 THEN &200
IF Ki=J OR Ki=J-1 OR El=J-%4 OR Kil=J-X4-1 aND GZ=2 THEN 4200
IF D(K1+13<xD{(K1) THEN &170

0 J7=1

GO Ta &130
SZ=(F{E1+1—F {1} A(DO-D(K1}}
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&180 GOSUB 7000

£Z00 NEXT IS

£210 NEXT I®

AZ2Z0 FOR I%=1 7O Y4-1

£Z2Z0 FOR IS=1 TO X4

L2235 J9=0

L2840 Ki={(I9-1)#X4+I3

£245 DO=D{K1+X43

£244& DE=D{K1+X4) MIN D{K1}

£247 DF=D({K1+X4) MAX DKL)

£230 IF Ki=J—-1 OR Fil=J4 OR Ki=J-X4-1 OR Kil=J4-X4 AND GS8=1 THEN &£400
&£2460 IF Ki=J OR Kil=J-2#X4 AND GE=2 THEN 4400
270 IF D{K1+¥X42D(K1)Y THEN 6300
L2580 J¥=1

290 GO TO &210

L300 MIE={F{E1+X4)-F (K1} /{DO-DO{K1})}
&£3210 GOSUR 7000

£400 MEXT IS

&410 NEXT I®

&415 Ya=sYO

£414 Yo=1

H420 Z7=(X¥+G05/2

420 I8={YI+HO} /2

£4323% IF DOJ¥<GE5 THEN 4440

L4324 IF F{J3=057 THEN &437

L4325 I9=GEF{Z8-G7i#{E{d)-G&Y /A{F(Jy-G7
&4324 GO TO &£450

S437 Z9=G4 PMIN EC4)

£438 GO TO 4450

440 I9=06+(Z7-GE)#(E{J) G4y /A {D{J}-55)
&40 FOR I¥=1 TO Y4-1

440 FOR IS8=1 TO X4-1

Do

daodn o de o g B dn s

(I7-1)#X4+1E
=191 wX4+I8+]
TTRX4+18+1
c4=T1T%X4+15
AL=D(K1)

VN B S 1O

P
IO Ny

o
o

N N s S W O N B

L8471 A2=F (K1)
HA72 AR=D(KZ)
&4732 Ad=F(KZ}
&474 AS=0{K3)
£475 AL=F (K32}
L4746 GOSUBR S000
L4777 O1=A

o
‘w

AZ=0{kK4)>
A4=F (K4)
SGOSUBR o000
o=/
AS=D((KEZ)

.,
h

(el O

O3 0 G0 0D G0

BTN RN R N Y Y RN N <N
[ I ORI

-
i
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Ast=F (K2)
GOSUB 2000
03=A
Al=0{K3Z)
AZ=F (K3}
GOSLB 3000
O4=5H

5 O9=0

IF O1+02>02+04 THEM 465320
IF G1+0z2=03+04 THEN 4510
az=1

AZ=L7

Ad4=72

GOSUR 2000

05=A

Ai=0{Kl1l)

AZ=F{K1}

GOSUBR 2000

a5=8+0
AS=0(K2)
Asc=F (K3}
GOSUBR 000

OS=A+05

IF $i=0%5S THEN 4550
5=

AS=D{¥ 4}

Ab=F (4}

GOsUR 2000

OS=4a+05

Al=0(E3

AZ=F (K3}

GOSUER 2000

OS=0+15

IF OZ2=03% THEN &4&50
GO TO &700
Li=0{E L)

LZ=E{K1)

La=F (K1)

LA4=0(K2Z)

LoS=E(K2Z)

La=F (K2}

L7=0{k7=}

La=E{Z)

Le=F{KZ)

GOsSUR 2000

IF LO=>Z% THEN £57S
GO T 6300

IF 9=1 THEM &700
Al=D{k4:

Az=F {4}

1D N

)

RXEERY]

[N
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as=0d{k1)

AL=F (K1)
SGOSUBR 2000

0S=

Al=0{KZ)

AZ=F{KZ}
GOSUR 2000
05=/R+035
AS=0h{k4}

Ast=F (K4}
GOSUE 2000
OS=/+05

IF O3=0% THEN &&380
a5=4

AT=0K3)

ALs=F (K3}
GOSUE S000
O5=A+05
Al=D{E4}

Z=F{K4)}
GOSUR 2000
OS=/+05

IF 0405 THEN &700
Li=D({K4)

Z=E {4}

La=F (K4}

La4=0{K2)

LS=E(KZ}

L A=F {2}

GOSUR 2000

IF Lo=xZ2 THEN &700
GO TO &200
Li=D{i1}
L2=E{F1}

LE=F (k13

La4=D{E2}

LS=E (K3}

Le=F (K33

{ 7=0{kK 4}
La=E{K4)
LF=F (K4}

GOSUR 2000

IF L0292 THEN 4200
IF 09=0 THEN 4520
GO TO &700
LA4=D{k2Z)

La=E{K2}

C LAe=FEZ)
2 L7=0dk4:

La=g{kK4}

84



g 00

U
e B B RV
HMHCIH{]'-'_
D N e o T AR e IR

&£717
£715
L£720
S00

o

LE0S

I~

B
0
et

D

[
oD

U b e

SO0 00 0000 000

[ e

7000
7001
FOOZ
7003
7004
7005
7004
FOO7
FO0s
7010
7013
FOZ20
7025
FOZ0
740
To41
7042
744
FO50
FOo5
7100
2000
BO07
S005
Q000
2007
FOO5S
010
015

Lo=F (K4)
GOSUB 000
IF LO<ZZ THEN &S00

y NEXT IZ

NEXT IZ?

IF Gi=1 AND Y3>0.9%% THEN
IF Gi=1 THEN &Z2z20

Gi=1

MOVE @0: G0, HO

GO TGO A820

IF Gi=0 THENMN &Z210
DRAW 80: G0 HO

G1=0

IF Y2x0.79%2 THEN &700
GO=X%

HO=YZ

GO TO &005

DRAW 20 X7 Y3

RETURN

IF Mi=Mz OR (D(.1)y=G5 AND
IF DAy <-G5 THEN 70046
IF F{J3=G7 THEN 7100
X0=0G5

Y7=MI2# {{O-DE1Xy+F (K1}
GO TO 7020

IF 2= THEN 7010
XOo=N{k 1}

GO TO 701z
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&ZD0

J¥=1) THEN 7100

KO=(F{E1)-G7+M1#G5-M2=D(K1) )/ {M1-M2)}

Y7=M1#{(XO-D0{d32+F (1)

IF XOC=X7 0OR X0=3X3 OR X0I=D8 OR {0=20%

IF D(1)y=G5 THEN 7042

IF YYo= {XO—-GS) 7LD —55)
YO=(XO0-G3) /{01 —-55)

G0 T 7050

IF YE={Y7-G72 /A {F{.H—-537}
YO=(Y7-G71/(F{.1)—-G7)
Ya=Y7

X9=X0

RETURN

A=0.3HABS (AL # (A4—-AL ) FAZH (AL—

OR YOI={XO-G3)/(D{J)-0G

O YOI=(Y7-G7YA(F {4 -G7)

IF O9=0 0OR 0O%=1 AMD A=0 THEN 4700

RETURN
IF (LA-LZdsilL7-L1y={L%-LZ=

Lo={{lLa-LZy#{l&-Lay—{LS-L2)yse (L oL 3y (Z7-L 12
LO=LOo+{ L7 13 {LS—L2y—(L3d—-L13#{LE-L2)YI#(I5-L3}
LO=L O/ {{L&E—L 23w (L7-L1)—{Lo-L 3w {LA4-L1)+L2

RETURN

y#{l4-L13 THEN

THEN 7100

2¥+ASH{AZ-A )}

Appendix B

THEN 7100

THEM 7100
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Appendix C -- Bargraph Program Listing

1 G0 TO 100
4 G0 TO 1220

100 GO TO 170

110 REM THIS PROGRAM WAS WRITTEN BY LYSANDER NG OF ODFZ,
120 REM NMFS-CHARLESTON FOR GRAPHICAL REPRESENTATION OF DATA
130 REM USING BAR CHARTS.

140 REM DATE WRITTEN : DECEMBER 1951

150 REM APRIL 1723 REVISION : STORY ADDED

140 REM MAY 1933 REVISION : 2 ENHANCEMENTS ADDED

170 INIT

120 DIM B$(200),G$(200),C(15),H(15),K(3),D(200), F${200) ,N(8)
190 H$=CHR(=)

200 J$=CHR(10)

210 K$=CHR{11)

220 B#=" "

230 GE=" ¢

240 Pg=" "

250 REM THIS FIRST PART OF THE PROGRAM REQUESTS USER FOR DATA ##x
260 PRINT "INPUT Y RANGE (MINIMUM,MAXIMUM) @ “;

270 INFUT V1,92

220 PRINT “INPUT Y AXIS INCREMENT ";

270 INPUT V&

300 PRINT "INFUT CHARACTER SIZE FOR Y AXIS NUMERALS ";
310 INPUT V7,v3

0 PRINT * ™

3 PRINT "INPUT NUMBER OF STORIES “;

0 INPUT Sé

> PRINT "INFUT LABEL FOR EACH STORY"

L}

§]

C

R o

1
1
)

FOR I=1 TO S&
FRINT “STORY "sIg" ———— ¥,

INPLUT M$

O N(I3I=LEN(MS$)

400 FE=FHLM$

410 NEXT I

420 PRINT "INPUT CHOGRACTER SIZE FOR STORY LABE
430 INPUT Y2,Y3

440 PRINT " *®

450 PRINT "INFUT NUMBER OF BLOCKES AT EACH STORY “s
440 INFUT BE1

470 PRINT "INFUT LABEL FOR EACH BLOCK®

420 FOR I=1 TO B1

490 PRINT "BLOCK “3Is" ———— ",

=00 INFUT A%

S10 B$=B3LA%$

Sz0 C{I)=LEN(A$)

530 NEXT I

540 FRINT “INFUT CHARACTER SIZE FOR BLOCKE LABEL “;
S50 INPUT B2, B3

G D D 0 O G G 1)

oIS S T T T W | - Y O

s 21
s H

-



88

FRINT = ®
FRINT "INPUT NUMBER OF GROUPS IN EACH BLOCKE "

INPUT Gi

PRINT "INFUT LABEL FOR EACH GROUFR"

FOR I=1 T4 51

FRINT "GROUF ":I:" ———— ¥

INFLUT F$

GE=G%%F$

H{I+1)=LEN(F$}

NEXT I

FRINT "INFUT CHARACTER SIZE FOR GROUF LABEL "

INPUT GZ,G3

PRINT » *®

PRINT “INPUT NUMBER OF TREATMENTS INM EACH GROUFP Y.

INPUT T4

PRINT "ENHANCEMENTS FOR EACH TREATMENT (INFUT CORRESFONLOING #)¢
FRINT *1 BLANK"

FPRINT "Z CROSS-HATCHING®

FRINT "3 HORIZONTAL BARS"

PRINT *4 Z0LIO¢

FRINT *5 CROSSES®

FRIMNT "& STARS™

FRINT "7 STRIATED CROSS-HATCHING®

FRINT "2 ITRIATED HORIZONTAL BARSY

FRIMT » ®

FOR I=1 7O Ti

FPRINT “"TREATHMEMNT "2I:% ———— "

INFUT K{(I?

MEXT I

FRINT = =

FRINT "INFUT Y LABEL®"

INPUT X%

FRINT "INMFUT CHARALCTER SIZE FOR Y LABEL -
IMFUT XZ2,¥3

PRINT * *®

D PFRINT "INPUT GRAFH LABELY

INFUT Z%

PRINT "INFUT CHARACTER SIZE FOR GRAPH LABEL ®
INPUT Z2,23

A=

FRINT » ¢

FRINT = ¢

FRINT "INFUT YOUR DATAY

e FRINT = *

1000 FPRINT D0 ¥OU WISH TO GRAFPH STANDARD DEVIATIONS? (Y _NY "
1010 INFUT C%

1020 IF CHE="N" THEN 1040

1030 DIM L{Z200)
1040 FOR S7=1 TO S&
1050 PRINT “STORY *»

'

Iy
~J

~E
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10640 FOR BS=1 TO Bi

1070 FPRINT " BLOCK "“;BS

1020 FOR GS=1 TO G1

1090 PRINT ¢ GROUFP "G5

1100 FOR T3=1 TO T1

1110 PRINT * TREATMENT "sTS;" ———— "

1120 J=d+1
1130 INPUT DD

1140 IF C$="N" THEN 1120

1150 PRINT * STANDARD DEVIATION ———— "

1160 INPUT L{D

1170 PRINT “ =©

1120 NEXT TS

1190 NEXT GS

1200 NEXT BS

1210 NEXT =7

1220 REM REQUEST FOR DATA FINISHED. PREPARE FOR PLOTTING. ##x
230 WINDOW ©,130,0,100

1240 VIEWFORT 0, 130,0, 100

1250 H{1)=1

1240 D$="N"

1270 =2

1220 58=0

1290 I3=0

1300 PRINT “INPUT OUTPUT LOCATION : PLOTTER=1,SCREEN=32 ",
1310 INPUT O

IF 0=32 THEN 1340

5

ba

i

[

1]
3]
1)

-
et

1324

1330 PRINT eq,7:

1340 PRINT "DO YOU WISH TO ROTATE CHARACTERS OF Y LABEL? (Y,N) "
1350 INPUT D%

13460 PAGE

1370 S1=(V2-V1)#S4/20

1380 S2=51/2

1390 S3=1000/(Ble(Gi#(T1+1.5+1.5}3}

SI=INT(SEH)

1410 S54=1/53

1420 S53=53-1

14320 REM START PRINTING LABELS

1440 REM PRINT GRAFH LABEL

1450 MOVE @0:70,93

1440 PRINT e0Q,17:Z2,13

1470 FOR I=1 TO LEN(ZI$)Y =TEFR 2

1480 PRINT eQ:Hs$;

1490 NEXT I

1500 FRINT @0:72%;

1510 FOR 57=1 TO 5S4

1526 V=2

1530 VIEWFPORT 20,120,29-S7#(20/3546) , 87— (57-1 )+ {30/36)
1540 WINDOW O, BI#(G1s#{(T1+1.5)+1.5),V1 V2
1550 REM FPRINT STORY LABELS

oy
o
o
o
L1}

bl
1
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1560 PRINT @0, 17:Y2,Y3

1570 MOVE @D:Bis(Gi#(Ti+1.5)+1.5)/2,V1
1580 M$=SEG(F$,0,N{S7))

1590 G=G+N{S7)

1400 FOR I=1 TO N(S7) STEF 2

1610 PRINT @0:H$;

1620 NEXT I

16320 PRINT @0:.J$; %

1440 PRINT @0:M$;

1650 REM PRINT NUMERALS ON Y AXIS

16440 FOR I=V1 TO Vz STEF V&

1470 MOVE @D:0, I-0.45#VS#(V2-V13/{30/546~12)
1620 I$=STR(I)

1690 AO=LEN(I%)

1700 PRINT @0,17:V7,V3

1710 FOR I0=1 TO AD

1720 S2=58 MAX A0

1730 PRINT @0:H$;

1740 NEXT IO

1750 PRINT @0:1;

1740 NEXT I

1770 AXIS e0:0, Vs, 0,Vl

1780 REM FRINT GROUF LABELS

1790 PRINT @0, 17:1G2,G3

1200 FOR I=1 TO B

1810 W=1

1820 FOR J=1 TO Gl+1

1930 MOVE @01 (J-13#(1.5+T1)-T1/2+{I-13#{G1s(T1+1.53+1.5) V1
1240 FOR Li=1 TO H(D

1850 RMOVE @0:~0.0045#G2#B1#(G1#{T1+1.5)+1.5),0
1560 NEXT L1

PRINT @0:.J$;

FS=SEG(GE, W, H(.1)

W=WHH (D)

FRINT @0:F$;

NEXT

NEXT I

REM FRINT BLOCK LABELS

FRINT @0,17:B2, B3

FOR I=1 TO B1

MOVE @0: (G1#(T1+1.5)+1.5)#(I-C.5),V2
FOR J=1 TO C(I) STEF =

PRINT @0:H%;

P20 NEXT J

2000 A$=SEG(E$,YV,C(I1))

2010 V=v+C{I)

2020 PRINT @0:A%;

2030 NEXT I

2040 REM LABEL PRINTING COMPLETED, EXCEFT FOR Y AXIS LABEL
2050 REM START TO PLOT BARS
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20460
2070
2080
2090
2100
2110
2120
2130
2140
2150
21460
2170
2150
=21%0

2200

2400
2410
2420
24320
2440
2450
=450
2470
450
24320
=500
2510
2520
2520
2540
2550

i4=-1
FOR BS3=1 7O Bl
FOR GS=1 TO G1

2=

I4=14+1.5
FOrR T5=1 TO T1
IZ=I3+1

I4=14+1

IZ2=12+1
MOVE eo:lIa,vi
RORAW @O::0, D{I3)—-Vi1
RORAW @0:1,0

IF CH="N" THEN 2240
RMOVE en:-0.5 0
RORAW @010 LI
RMOVE @0:—-0.25,0
RORAW B80:0.5,0
RMOVE e0:0.25, -L(13)
IF IZ2<T1 THEN 2270
RDRAW @00 VI-D(IZ)
GO To 2200

IF D{I3y<=D{I3+1) THEN
0 RORAW @0:0 D(IZ+1y-0(I32}
@0 REM SEND TO EXECUTE ENHANMNCEMENT ROUTINES

GO T E{IZ2Y OF 24620

91

GO TO K(IZ)—1 OF 2370,2530,2480

GO 7O KIIZy—4& OF 2370,2530

FOoR I=1 TO Z2¢

MOVE @0: 14 D{(IZ)-IxZi+51

RORAW @0:1,-S1
NEXT I
FOR I=1 TO 20

4=0

MOVE @0z I4+1 D(I3}—-I#51+51-.1

RORAW @0:-—1, -5
IF K(I2)<>7 THEN 2450
IF J>S1/4 THEN 2450
Jd= 4451720

50 TO 2390

NEXT I

GO TO K(IZ)-S OF 2530
GO TO Z&Z0

FOR I=1 ToO 53

MOVE @02 14+54%1,D(I3)
DRAW @0: 14+54%1, V1
NEXT I

GO TO 2420

FOR I=1 TO 40

d=0

MOVE @0: 14, D(I3)-I#SE+J

Appendix C
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2540 RORAW €0:1,0
2970 IF KE(I2)<>8 THEN 2610
28530 J=J+51/20
2520 IF JA>351/5 THEN Z2&10
3 GO TO 2550
NEXT I
NEXT T5
NEXT GS

I4=14+1.3

MOVE @0:14+1,V1

DRAW @Dz I4+1, V2

NMEXT BS

I4=14+1.5

NEXT 57

WINDOW O, 1320,0, 100
VIEWPORT 0,120,0,100
MOVE en:z20, 55

REM PRINT Y aAXIZ
FRINT @0,17:V7 , Va
FOR I=1 TO
FRINT @0:H%;

NEXT I

FRIMNT @O, 17:XZ, 43
IF D%="N" THEN Z270
FRINT @n:sH%:

PRINT @0,25:90

FOR I=1 T4 LEN{(X%:
FRINT @0O:H%:

NEXT I

PRINT 201 X$:

SO TO 29460

FOR I=1 T LEN{X%$}

Y PRINT en:ks$,

MEXT I

PRINT @0:H®:

FOR I=1 TO LEN{(X%:
ME=SEG(X$, 1,11}
FRIMT @D:H%: Jd%; M$:
NEXT I

REM Y AXIS LABEL PRINTED
MOVE 10,10
PRINT "TO
END

2640
250
260
2670
24680
2L5T0
27606
2710
2720

2730

2740
2730
27&0
2770

LABEL

P

s L]

STEP =2

STEP

[

DRAW GRAPH AGAIN, PRESS USER

DEFIMABLE KEY #1."
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Appendix D -- Fractional Bargrah Program Listing

i G0 TO 140

4 G0 TO 1000

120 REM THIS PROGRAM WAS WRITTEN BY LYSANDER NG OF ODP3,
130 REM NMFS-CHARLESTON FOR GRAPHICAL REFPRESENTATION OF DATA
140 REM USING FRACTIONAL BAR CHARTS.

150 REM DATE WRITTEN @ JUINE 1983

140 IMNIT

170 DIM BHZ00) ,GH(Z200) C015)Y HI1S)  EA(3) ,D(200) ,PH(200)  N(2)
180 H$=CHR(Z)

120 Jd$=CHR{10)

200 K$=CHR{11}

210 L$=CHR{13)

220 B%=" ¢

230 Gg=n ¢

240 PH=" ¢

250 REM THIS FIRST PART OF THE PROGRAM REQUESTS USER FOR DATA ###
260 PRINT "Y MINIMUM IS FIXED AT G, INPUT Y MAXIMUM: ™
270 INPUT V2

280 PRINT "INFUT Y AXIS INCREMENT *s

290 INFUT V&

200 PRINT "INPUT CHARACTER SIZE FOR Y AXIS NUMERALZS "y
310 INPUT V7, V3

PRINT L%;"INPUT NUMBER OF STORIES 4

INFUT Sé

FRINT "INPUT LABEL FOR EACH STORY™

FOR I=1 74O 54

FRINT "STORY ":I:" ———— "u

INFUT M%

M{Iy=LEN(ME?

v FE=F%&ME

MNEXT I

PRINT “INFPUT CHARACTER SIZE FOR STORY LABELS v,
INFUT ¥Y2,Y3

FRINT L$:"IMFUT pNUMBER OF BLOCKEZ AT EACH STORY Y-
INFUT El

450 FPRINT "INFUT LABEL FOR EACH BLOCK®

4460 FOR I=1 TO E1

470 PRINT "BLOCE "sIs" —-——— "

420 INPUT A%

420 Re=REELAE

SO0 C{I}=LEN{A%)

510 MEXT I

520 PRINT "INPUT CHARACTER SIZE FOR BLOCK LABEL "

530 INPUT BZ,B3

540 PRIMT L$: "INFUT NUMBER OF GROUPEZ IN EACH BLOCKE
S50 INPUT G1

540 PRINT "INFUT LABEL FOR EACH GROUES

S70 FOR I=1 TO Gi

-
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S280 PRINT "GROUFP ":Is" ———— ©
=90 INPUT F$

&O0 GE=G3RF$

10 HOI+1)Y=LEN{(F%}

H20 NEXT I

&30 PRINT "INPUT CHARACTER SIZE FOR GROUP LARBEL "

£40 INFUT G2, G3

ASOQ PRINT L$."INFUT NUMBER OF SEGMENTS IN EACH GROUR ¢,

&£60 INPUT T1

&70 PRINT YENHANCEMENT FOR EACH SEGMENT (INFPUT CORRESPONDING #3 ¢
&0 PRINT "1 BLANE"Y

&20 PRINT "Z STRIFPESH

700 PRINT "2 VERTICLE LINES®
710 PRINT "4 =OLInv

7z0 FOR I=1 TO T1

730 PFRINT “SEGMENT "I —— ¢
740 IMPUT K(I)

7SS0 NEXT 1

740 PRINT L& "INFUT Y LABEL™
F70 OINPUT X%

780 PRINT "INPUT CHARACTER SIZE FOR Y LABEL "

720 INFUT XZ_ X3

200 PRINT L&$: "INPUT GRAFH LABEL®

10 INFUT 7%

FRINT “INFUT CHARACTER ZIZE FOR GRAPH LABEL ™.
INFUT 22,723

A=0

FRINT L%:L#%:"INFUT YOUR DATA":L%

FOR S57=1 T 54

FRINT “STORY ".357

FOR BS=1 TGO Bl

PRINT " BLOCE ":BS

FOR GS=1 7O G1

FRINT ¢ GROLFE Y565

FOR TS5=1 T T1

FI0 OPRINT ¢ SEGMENMT ":TSe" ~——— "

240 J=J+1

#5000 INPUT DO

260 NEXT T3

270 NEXT GoS

R0 NEXT BS

20 NEXT 57

1000 REM REGUEST FOR DATA FINIZHED. FREFARE FOR FPLOTTING. #&#
10610 WINDOW O, 130 0, 1060

1020 VIEWPORT O, 130,06, 100

1030 Hil))=1

1040 DE="NY

1050 a=
10460 S
1070

Ll

- -
Vo

~ o U
Pl A
--.4l .u' "«i' .\d

oy
e T ]

§ ek
o,
QDN
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1080 PRINT * *
10%0 PRINT "INPUT OUTPUT LOCATION : FLOTTER=1,SCREEN=ZZ "
1100 INPUT 0

1110 IF 0=32 THEN 1150

1120 PRINT @0,7:

1120 PRINT "00 YOU WISH TO ROTATE CHARACTERS OF Y LABEL? (Y,N) ";
1140 INPUT D%

1150 PAGE

1160 SS=INT(30/({(2%G1+1)#B1)+1)

1170 Si=1/(Z¥E5+1)

1180 S3=600/(B1#(G1#2+1))

1190 53=INT(53}
1200 S4=1/52
1210 53=53-1

1220 REM START PRINTING LABELS
12320 REM PRINT GRAFH LABEL
1240 MOVE @0370,%93

1250 PRINT @0,17:72 73

1260 FOR I=1 TO LEN{Z%y ZSTEFP 2
1270 PRINT @0sH$;

1230 NEXT I

1270 PRINT @0:17%.

FOR 57=1 TO S&

I=

Y4=29-S7 8 {20/ 350
YEI=87—-(57-11#{(20/54)
VIEWPORT 20,120,V4 V=
WINDOW O,Ble(Gile2+1) 0, V2
REM PRINT STORY LAEBELS
PRINT @0, 173Y2_ Y3

MOVE @D:Bis{GisZ+1; f'h, L)
ME=SEGIFS, B, N{Z7))

1400 A=+ {=7}

1410 FOR I=1 TO N{Z7) STEF =
1420 PRINT @0:H%:

143230 NEXT I

1440 PRINT @0ty J%.

1450 FPRINT 20:M$.

1440 REM PRINT NUMERALS ONM Y AXIS
1470 FOR I=0 TO VZ STEF V4
1430 MOVE e0: 0, I-0.45#VasVa/(80/546—-127
1490 I%=STR{I?}

1500 AD=LEN{I%)

1510 PRINT @0, 17:V7 VS

1S20 FOR I0=1 TO 40

15320 SE=52 MAYX A

1540 PRINMNT 80:1H%:

1550 NEXT 10

1540 PRINT e0: 1.

1570 NEXT 1

ok
0

Vo 0

D

e

)

oo
o

-y
"-'. u'

o,
W]

-
e

S Y W W )
el Ll L0 030X G0 Gl D) L £
RO RN I Y
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15230 AXIS e0:0,V4,0,0

1390 REM PRINT GROUFP LABELS

1600 PRINT €0,17:G2,63

15410 FOR I=1 ToO Bl

1620 W=1

16430 FOR J=1 TO Gi+1

1440 MOVE @02 (I-1)#2-0.5+(I-1)#(G1#2+13,0
16530 FOR L1=1 TO H{D

1660 RMOVE @0 -0, QO45#GE#BE1# {G1#2+1) ,0
1670 NEXT L1

1630 PRINT @0: %y

1690 F$=SEG(GS, W, HO )

1700 W=W+H(U)

1710 FPRINT @0:F$;

1720 NEXT J

1730 NEXT I

1740 REM PRINT BLOCK LABELS

1750 FRINT @0,17:B2 BZ

1760 FOR I=1 TO Bl

1770 MOVE @Oz (Gl#z+1)#(I-0.3) ,V2+0. 00T#VEs3s
1720 FOR J=1 TO C{(I) STEPRP Z2

1720 PRINT @C:H%$;

1200 NEXT J

G AS=SEG(BRS,V,C(I11}

V=Y+2(1)

PRINT @0:A%;

NEXT I

0 REM LABEL PRINTING COMFLETED, EXCEFT FOR Y AXIS LABEL
60 REM START TO FPLOT BARS

270 14=0

» FOR BS=1 7O Bl

» FOR GS=1 74O G1

12=0

14=14+1

¥ Dl=0

FOR T3=1 TOQ Ti1

I3=I3+1

IZ=12+1

MOVE en:I4, 01

RORAW €0:0, 0{(I3

O RDRAW @0:1,0

#20 REM SEND 7O EXECUTE ENHANCEMENT ROUTINES
2000 IF E(IZ)=1 DR K{IZ)=4 THEN =110
2003 Ki=1

2010 FOR I=1 TO Z#s5+1

2013 K1=NOT (K1}

2020 MOVE eo:zI4+I=sl Dl

2020 RORAW @0:0,D(IZ}

Z0E5 KZ=INT(S3/(2#55+1)+1}

2040 IF KA{IZ)=32 OR Ki=1 THEN Z0O%0

O LN

-
!

o~
oo

L)
S WA
]

[ R e T R P A S W S W U S
O O




2050
20480
2070
2080
20%0
2100
2110
2120
2130
2140
21350
21460
2170
2130
21320
2200

2210
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FOR =1 TO K2

RMOVE @0:—-31/(KZ+1) , ~-DO(IZ}
RDRAW e@n:0 D{Iz)

NEXT J

NEXT I

30 Ta 2170

RORAW @0:0_ -D{I3)

IF K{IZ}=1 THEN 2170

FOR I=1 ToO
MOVE @0: 14+54#1 _D(IZY+D1
DRAW eC: I14+54%#1 Dl

NEXT 1

Di=ni1+0(I13:

NEXT T2

I4=14+1

NEXT G3S

I14=14+1

NEXT B3

MOVE RO:I14,0

DRAW @d: 14 V2

NEXT =7

WINDOW 0,130, 0,100
VYIEWPORT O 130 0 1060
MOVE @0:20 55

REM FRINT Y AXIZ
FRINT @0,17:V7 V2
FOR I=1 17O =@
FRINT @C:H%.

MEXT 1

FRINT @0,17: X2, X3
IF DE="N" THEN 24320
FRINT @0:H$;

FRINT 20, 25:%0

FOR I=1 T LEN(X%:
FRINT @0:H%,

NEXT 1

FPRINT @0O: X%,

GO TO 2520

FOR I=1 TO LEN{(X%$}
FRINT @o:iS,

NEXT 1

FPRINT @D:H%.

FOR I=1 TO LEN(X$;
MP=SEG(X%,1,1)
PRINT @0:H$; JE: ME:
NMEXT 1

REM ¥ AXIS
MOVE 16,10
FRINT *T0 DRAW GRAFH AGAIN,
END

o
R

LABEL

STEP

]

b3

STEFR

LABEL FRINTED

PRESS

Appendix D

USER DEFINABLE KEY #1."
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100
110
120
130
132
134
140
1350
140
170
180
190
200
210
212
213
220
230
240
250
260
262
264
244
270
273
280
285
270
200
310
30
340
=50
352
354
3546
358
359
3460
370
380
520

=0
540
550
340
570
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Appendix E -- Legend Maker Program Listing

REM AUTHOR:LYSANDER NG, AFFILIATION:NMFS-CHARLESTON DATE:S/84
REM THIS PROGRAM IS WRITTEN TO COMPLEMENT THE BARGRAPH AND THE
REM FRACTIONAL BARGRAFPH PLOTTING PROGRAMS.

REM IT PRODUCES LEGENDS FOR THEM.

DIM EC(10),L(10),C$(800)

E:$= LT

PRINT "THE FOLLOWING ARE THE ENHANCEMENTS AVAILABLE:"
PRINT * *

PRINT "1. BLANK"

PRINT *2. CROSS-HATCHING"
PRINT "3. HORIZONTAL BARS"

PRINT "4. SOLID"

PRINT "S. CROSSES"

PRINT "&4. STARS®

PRINT "7. STRIATED CROSS—-HATCHING®

PRINT "8. STRIATED HORIZONTAL BARS"

PRINT "9. VERTICAL LINES"

PRINT *10. STRIPES"

PRINT * =®

PRINT "ENTER THE TOTAL NUMBER OF ENHANCEMENTS IN YOUR LEGEND. "
INPUT N

PRINT = »

PRINT "ENTER THE CORRESPONDING NUMBER OF ENHANCEMENT FOLLOW BRY .
PRINT “CAPTION."

FOR I=1 TO N

PRINT "

PRINT "ENHANCEMENT “:Is;" ... ":

INPUT E(I)

PRINT "CAPTION ";I " : ",

INPUT D%

L(I)=LEN(D$)

CH$=C$2DS

NEXT I

PRINT *

PRINT "ENTER WIDTH OF CHARACTERS. FOR CHARACTER OF WIDTH ONE,"
PRINT "150 CAN BE FITTED IN ONE LINE ON PLOTTER. CHARACTER SIZE"
PRINT "ON SCREEN IS FIXED. *,

INPUT W .

PRINT =

PRINT "ENTER QUTPUT DEVICE. 1=PLOTTER; 32=SCREEN. ";

INPUT O

I1=1

FPAGE

H1=188/ (N#2.82)

H2=100/N

Wi=W#1.55/1.79

FRINT @0, 17:W, H2

FOR I=1 TO N
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S50 MOVE @0:0, 100#(N—-I)/N
582 RORAW @0:W1,0

S84 RDRAW €0:0, H1

556 RDRAW @Oz —W1,0

5558 RDRAW @0:0,-H1

520 GO TO E(I) OF 1000,2000,2750,4000,2000,2000,2000,2750, 3000, 4000
1000 D$=SEG(C$, I1,L(I))

1010 RMOVE @0:W#1.1,0

1020 PRINT @0:D$

1030 I1=I1+L(I)

1040 NEXT I

1050 PRINT “PLOT AGAIN TYPE “RUN 3&07."
1060 END

2000 RDRAW @0:W1,H1

2010 RMOVE @0:-W1,-H1

2015 IF E(I)=7 THEN 2200

2020 IF E(I)<>2 THEN 2500

2030 GO TO 1000

2200 FOR I3=1 TO 9

2210 RMOVE @0:W1#(1.1-I3/10) Hi#(1-13/10)
2220 RDRAW @0: -W1#(1-I3/10),-H1#(1-13/10)
2230 NEXT I3

2235 RMOVE -W1#0.9,0

2240 GO TO 1000

2500 RMOVE @0:W1,0

2510 RORAW @0:-W1, H1

2520 RMOVE @0:0,-H1

2530 IF E(I)=6 THEN 2750

2540 GO TO 1000

2750 RMOVE @0:0,H1#0.5

2760 RDRAW @0:W1,0

2770 RMOVE @0:-Wil,~H1#0.5

2775 IF E(I)=2 THEN 2800

2730 GO TO 1000

2800 FOR I3=1 TO S

2810 RMOVE @0:0,H1#0.0S

2520 RDRAW @0:W1,0

2530 RMOVE @0:0,H1#0,05

2240 RORAW @0:-W1,0

ZE50 NEXT I3

ZESS RMOVE O, -H1#0.S

2540 GO TO 1000

3000 RMOVE @0:W1%0.5,0

3010 RODRAW @0D:0,H1

3020 RMOVE @0:-W1#0.5,—Hi

3030 GO TO 1000

4000 I2=1

4010 FOR I3=1 TO 5

4020 RMOVE @0:W1%0.05,0

4030 RORAW @0:0, H1



4040
4050
40460
4070
4080
4090
4100
4110
4120

101

RMOVE @0:W1#0.05,0
RODRAW @0:0,-H1

NEXT I3

RMOVE @D:—W1#I2#0.5,0
IF I2=2 THEN 1000
12=2

IF E(I)=10 THEN 1000
RMOVE @0:W1%0.5,0

GO TO 4010

Appendix E
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103 Appendix F

Appendix F -- X-Y Graph Program Listing

160 REM THIS IS AN X—Y PLOTTING ROUTIME OF THE FLOT-50 PACKAGE
110 REM MORIFIED BY LYZANDER NG OF ODPS NMFZ-CHARLESTON
115 REM LAZST REVIZSION = &/721/733

120 INIT

120 PRINT @22,17:4

140 DIM T{23),X(300) Y{(300) U0} RE{(1}
150 0OIM E2(300) , T3{(15) ,M3(15)  T2{15}

1&G D=32

170 GH=CHR (7}

180 H$e=CHR{3?

120 I$=CHR(?}

200 A%=CHR{(10}

210 Xg=" ¢

220 E$=CHR{11}

220 L$e=CHR{12)

O%=CHR(132)

Y$= it 11

FOR I=1 TO 3260

* EZ2(I =0

t NEXT I

X=0

MI(i¥=1

MNi=1

T=0

R=0

Ti{zZ)==2

T{3r=1

RN
o

o

. oy
;q s :t
-

e

yTL%y=1

T{143=13

T{15)=35

Ti{liz)=1

400 T{12)=1

410 FOR Nz2=1 TO 15

420 TZ{NZ)=2

420 TIZ{NZ)=1

440 MI(NZ2)=1

450 MNEXT Nz

440 PRINT Le$:I$:; "X vs Y DATA PLOT": 0%

470 FPRINT * 1 ENTER DATA";O0%:" 2 DISPLAY DATA®

420 PRINT " 2 LIST DATA";O0%:" 4 LIST PARAMETERS®

420 FRINT " 5 SET AUTOSCALE";0%:;" & SET X SCREEN POSITION®
200 PRINT * 7 SET ¥ SCREEN POSITION";O0%:" & SET X DATA RANGE"
210 PRINT " 9 SET Y DATA RANGEY:O%; 10 SELECT PLOT MODE®

S20 PRINT "11 SELECT SYMBOL";0%:"12 INSERT DATA";0%: %13 DELETE DATA"
230 FRINT "14 CHANGE DATA":O0%;"15 STORE DATA";O%;"1&s  STORM
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S40 PRINT "17 CHANGE Y VALUEZS ONLY®

550 PRINT O%;0%; "ENTER MENU ITEM NUMBER OR M FOR NEW MENU " .05G%;
S0 GOSIIRE 410

S70 Ul=val (Us)

S50 IF Ul<=17 THEN &40

5%0 FPRINT "ERROR":G$

o~
=
-

-
-

20 G0 TO S50
A£10 INPUT Us

A£Z0 IF Us="M" THEN 440

£320 IF Us="N" THEN 1420

£40 Us=UsR", 0"

£50 RETURN

60 IF U1<1 THEN 590

£70 IF U111l THEN 710

430 IF U1>S THEN 700

£%0 GO TO UL OF 1340,2900,2800,2470,870

700 GO TO U1-5 OF 240,9740,950,%30,1120, 1270

710 G0 TO Ul-11 OF 12£0,1860,1860,750,730, 1340

720 GO TO 460

730 FIND 1

740 OLD

750 PRINT "INSERT DATA TAFE AND ENTER FILE NUMBER",
760 GOSUBR 410

770 U1=VAL (U$)

720 FIND U1

770 WRITE T{1), M1

7RE FOR =1 TO Ni

794 WRITE MZ(U13

F¥S MNEXT Uil

200 FOR i31=1 TO T(i?

D10 WRITE X{Ui, YUl 20U}

}ONEXT Ui

CLOsE

FRINT "DATA STORED":G%:0%: "INSERT SYSTEM TAFE AND PRESS RETURNY
GOSUUR 610

G0 TO 850

T{&Y=0

T(73¥=0

T(1463=0

T{17)¥=0 :

FRINT "AUTOSCALED®

GO Ta 550

=3

R=R+%

R=R+2Z

R=R+4

HE=CHR(SS+{(R>11}}

FRINT "FLEASE ENTER ":U%:
S0 Us="SCREENT

1000 IF R=4 OR R=1i4 THEN 1020




1010
1070
1030
1040
1050
10460
10746
10320
1090
1100
1110
1120
1130
114G
110
1140
117G
11230
1170
1200
1210
1220

1230

1240
1250
12460
1270
12280
1226
1200
131¢

o
e

13

1330
1340
1250
1340
1370
1220
1220
1400
1410
1420

105

U$="DATA"
FRINT * "s;U$

FRINT " ", "MINIMUM *
GOSUE 610

T(R)=VAL (Us$)

FRINT " " ©“MAXIMLM ",

GOSUE 610

T(R+1)=VAL (%)

T(R+1)=T(R+1}-T(R)

R=0

G0 TO S50

PRINT 0O%$;"1 LINE PLOT MODE";0%;"2 POINT FLOT MODE®
PRINT "3 DASH FLOT MODE";0%;°4 DOT PLOT MODE";0%
FOR N2=1 TO N1

FRINT O%;"PLOT MODE FOR CURVE “3NZ

FRINT "SELECT NUMBER AND PRESS RETURN ";

GOSUR 4610

TOU1-3)=VAL (s}

IF U1<>11 THEN 1220

TIINZ)=T(3)

G0 TO 1320

IF U1<>10 THEN 1250

TZINZI=T(2)

NEXT NZ

GO TO S50

FOR NZ=1 TO Ni

PRINT O%:;"1 POINT";0$:"2 TRIANGLE":0$;"3 PLUS SIGN®
FRINT "4 SOUARE":D$:"S DIAMOND" ;0% "4 CIRCLE®

FOR NZ=1 TO N1

FRINT 0O%;"SYMBEOL FOR CURVE ",N2

GO TO 11460

NEXT NZ

G0 TO S50

Ti&I=0

T(73=0

T{i6)=0

T(173=0

IF T(1)<=0 THEN 1500

PRINT O%:;" DO YOU WISH TO ADD TO PREVIOUS DATAT “;
GOSUE 1470

G0 TO UO OF 1450, 1420

P L

FRINT 0O%:"NEW CURVE? u;.

C1}

) GOSUR 1470

GO TO U0 OF 1500, 1450
LET T(13=0

O N1=1

T FOR I=1 TG 1S

M3{Ir=1

S8 NEXT I

GO TO 1500
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1480
1420
1500
1510
1320
- 18530
13540
1550
1560
1570
1580
1590

1400

14610
14620
14£30
14640
1450
1460
15670
1620
1&70

1700
1710

1720
1730
1740
1750
17460
1770
1780
1770
1721
1792
1723
1724
1793
1794
1800
1810
1320
1822
1824
1220
1540
1850
1860
1870
1380
1390
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Ni=N1+1
ME(N1I=T{(1)+1

PRINT "KEYBOARD?":

GOSUB 1470

GO TO U0 OF 1720,1530

PRI L%;"ENTER M TO DISCONTINUE DATA ENTRY; N FOR ANOTHER CURVE";0$
Ue=T(1)+1 .
1IF Ui=17 THEN 1420

IF U9<=300 THEN 1590

PRINT "MAXIMUM NUMBER OF VALUES IS 300":G$

GO TO S50

PRINT "X{("suU2;'") "

GOSUBR 410

X(U?=VAL (U$)

PRINT "Y('"sUo;») v,

GOSUBR &10 :

Y(UR)=VAL (LI$)

T(1)y=U9

GO TO 1540

PRINT (Y or N} ":

INFUT R$ :

UO=POS("NY" ,R#$,1}

IF U0=0 THEN 1480

RETURN C :

PRINT "TAPE PROCESSING";

GOSUB 1470

GO TO U0 OF 14701750 ,

PRINT "INSERT DATA TAPE AND ENTER TAPE FILE #
GOSUB 610

LUi=vAL (Us$)

FIND Ui

READ @33:M5, 6 M&,M7

DELETE M7

IF M&=1 THEN 1800

FOR Ul=Ni+1 TQ Ni+M&—1

READ @33iM3(U1)

M3 (L1I=M3 (L) +TL)

NEXT Ui '

FOR Ul=T(1)+1 TO T(1)+MS

READ @33:X(Ul),Y(U1) E2(U1)

NEXT Ut

T(1)=T(1)+MS

Ni=N1+Ma—-1

PRINT "INSERT SYSTEM TAPE AND PRESS RETURN";G$;
GOSUR 410

60 TO 550

U$=5EG( "PRECEDEDDELETED CHANGED ", (U1—-12)#8+1,5)
T{&)=0

T{7)=0

T(16)Y=0



1200
1710
1920
1930
1240
1950
1240
1970
1230
12920
2000
2010
2020
2030
2040
2050
2060
Z070
2080
2090
2100
2110
2120
21320
2140
2150
2140
2170
2130

2170

2200
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T(17)=0

PRINT O%;0%;0%;0%; "ENTER ITEM NUMBER TO BE “;U%;

FRINT “"ENTER O OMLY TO EXIT.®
GOsSUE A10

Lz=VAal (U%)

IF UZ2=>1 AND UZ2<=T(1) THEN 1930
FRINT "OUT OF RANGE";G$:05%

GO TO 850

G TO Ui-11 OF 1990, 2290, 24Z0
IF T{(1y=3300 THENMN 13760

FRINT "ENTER NEW X VALILIE *;
GOSIE &10

Ha=VYAL {1J%}

PRINT "ENTER NEW ¥ VALUE "
GOsSUR &10

U==VAL (L%}

FOR Ui=Uz TO T(13

HS=X (i1}

X{ul=u4

Lg=s

US=Y (i1}

Y U1 =13

He=Uus

NEXT i1

FOR NZ=1 TO N1

IF MZONZ»UZ THEN 2230

IF MI{NZYRUZ THEN 2210

PFRINT "D Yol WANT TO INSERT INTO CURVE "snN2-1g"7

NFUT M3

IF M5=NZ THEN 2220
MI(NZI=MI{NZI+1

IF NZ=15% THEN 2230

G MI(NZ+H1I=MINZS+LI+E
=0 MEXT HNE

TO1=T(1+1
{T{1yy=l4
Y(T{1)3=U3

y di=1z

GO TO 1840
FRINT "VALUE DELETED: X ":X{U23:" Y “s;¥{U2)
IF Uz=T{(1) THEN Z3I%0

3 FOR Ui=U2 T3 T(i1r-14

Al y=X{ui+1)
Y{U1y=Y{Ul+1)

NMEXT i1

FOR MNEZ=1 TO N1

IF MIZ(NZYy<{=UZ THEN 2330
MINZI=MI{(NZ) -1

MEXT NZ

T{13=T{13-1

G%

R
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2400
2410
2920
2430
2440
2450
24460
2470
2430
2490
2500
2510

Rpet — ) “)

P L
Z5E0
25440

2E50

=
2360
2570
2380
2570
LA
2&10
2EZ0

A0

2640

2650

2660

2850

2240

108

Ui=1z

GO TO 13460

FRINT "CURRENT VALUE OF ITEM ";UZ;" IS X "sX{U2}."
PRINT “"ENTER NEW X AND ¥ VALUESY;
INFUT X422y Yiuz2?

ii1=1i4

GO T 12460

FRINT L%:" PARAMETER LIST®

FOR NZ=1 TO N1

FRINT O%:"FOR CURVE "3;NZ;0%; "NUMBER OF FPOINTS = Mg
IF N2ZINM1 THEN 25320

PRINT TO(1)-MI(NZYI+1

GO TO 2540

PRINT MI(NZ+17-MI{NZ)

PRINT "LINE CODE = ";TZ{N2)

PRINT "SYMBOL CODE = "sTI(N2?
MEXT NZ

=4

=14

Lz=0

FRINT

FOR US=1 70 20

NEXT US

PRINT I%:"—-X— —y—"
UE="SCREEN MINIMUIM®

GOzl 2720

iE="SCREEN RANGE"

SOosUg 27320

UE="DATA MINIMUIM®

v GOSUR 27320

Us="DATA RANGE"Y

GOsUR 2730

S0 To S50

US=Z0-LEN{L%)

FRINT U,

FOR Ui=1 70O US

MEXT W1

PRINT I®s T(U2+UZ), T(UZ+UZ)
Uz=l2+1

RETURN

PRINT L#$;I%:"DATA LISTY
FRINT "NUMBER 4 ¥
Ua=7T{1}

IF Wz=0 THEN 2880

FOR Ui=1 TO U2

FRINT U1, X{u1y v{L1:

NEXT Ui

GO TO 550

FRINT "MO DATA POINTST

GO TO S50

Y

ey { L

—y
-
-
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2700
2210
2320
P30
2240
2950
2FED
2970
220
2970

2000
2010
2020
3030
2040
2050
2060
2070
3080
20920
2100
2110
2120
3130
2140
2150
2140
2170
2120

PRINT
INPUT
IF
PRINT
INPUT
FRINT
INPUT
IF
PRINT
INPUT
PRINT
INPLUT

IF S$="N"

PRIMT
INFUT
X3=0
¥2=0
Y@=0
¥7=0
Y7=0
GO TO

::_;-$= 1 N Ei]

:3$= IIN 13

109

"LABEL X
S%

(Y OR N)2"

THEN
YENTER X
X%
"LABEL Y
54

2950

LABEL"™
(Y QR pMN)T"
THEN

TENTER Y
Y

2000
LAREL"

"WoulD You LIKE A LINEAR LEAST SQUARE FIT (Y

b3

THEN 3110

"OUTPUT OF LIMEAR REGRESSION RESULTS
1]

F130

T(i14r=10
T(15)=80

PRINT
INFUT
IF
PRINT
INFPUT

IF O%$=
Jd=1 T Ti{1)

FOR
FRINT
INFUT

NEXT

IF T{1
GOsilR
=4

IF T(73>0 THEN

GOSUR
SOSUR
ue=14
GOSUR
Ls=4

0 PRINT

340
3350
SI3A0
33270
23E0
FET0

INPLIT
W$="N"
N1=1
IF
PRINT
INFUT
PAGE

,::$= 1% N i

YRWOHHLD YOl LIKE TO MARE
g

OFF THE

THEN 3230

"NEW STANDARD DEVIATIONS?®
0%
NY O OTHEN 3230
HSTANDARD DEVIATION #¢

B2

33 "
sds .

Fye0 THEN 323250
5110

ZZE0
S200
5220

V=32 THEN 3370

"PRINT ¥ LABEL WITH ROTATED

WE

STANDARD

=3

{CRT

CHARACTERS
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2400 VIEWPORT T(4),T(4)+T{5) T(14),T(14)+T{15)
2410 WINDOW TC&) ,T(&I+T(7), T(14),T(1&)+T(17)
3420 AXIS eV:iT(S},T(1)

3430 MOVE @V: (T(&I+T(&I+T(7))/2,T(14)

3440 PRINT @V:A%;A%:A%:

3450 FOR I=1 TO LEN{X$) STEP 2

34460 PRINT @ViH$s

3470 NEXT I

3480 PRINT @V:X$:

I490 MOVE @VIT(&), (T(1&)+T(1&)+T(17))/2
3500 IF V=32 THEN 3&00

3 IF W$="N" THEN 3400

FRINT @V:iH$sH$;HS; HE; HS; Hbs

PRINT @1,25:%0

FOR I=1 TO LEN(Y$) STEP 2

PRINT @V:H%;

NEXT I

FRINT @V:Ys$;

FRINT @1,25:0

|
o

I e lw]

P/

R BN B I - T O
e -

O GO TO 24680
OO0 FOR I=1 TO LEN{(Y$) STEF 2

AN ) B I T R R R |

[
[
-

[N SO 3 B T B 0 O O O % XY

0 PRINT @ViEs;

3620 NEXT I

34630 PRINT @ViH$;H$;HS;HE; HE s HE s HE s Ay
FOR I=1 TO LEN(Y$)

[yl
45
(o]

&S00 JE=SEG(YSE,T,113

&40 PRINT @Vis;H$; A%,

&70 NEXT I

&30 Ul=1

&0 RE=TIE}/A{(TOLI7)/T(15)

7 R3=7(14)

710 UE=STR{T{1&)+(U1-13#T(13}2

720 PRINT @V,21:0 MAX T(4)—{(LEN{U$)+1)%#1.78, R3-0. 8%
7

7

7

o
f

~
i
o~
vt

30 PRINT @v:Us,
40 IF UiZ>T(1i%) THEN 3730
50 R3I=R3+RZ

FEO Li=uUi+i

GO TO 3710
R2=T{(2)}/{T{(7)/T(5}1}
RE3=T{(4;}

1 idi=1
US=STR(T{(&X+{(U1-13#T{(3)}

(X I I T B O Y I O P I N IR N O B ORI Y

IR0 PRINT @V, 2130 MAX R3-(LEN(U$)+1)#1.78%0.3,T(14)-4
35 PRINT @Vills$s

3240 IF 15T(¥y THEN 3830

3250 R3I=R3I+RZ

IBA0 1=+

370 GO TO 3210

S8R0 FOR Ui=1 TO T(1:

33 IF S$="N" THEN 3%30
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S

4005
4010
4020
4030
4040
4050
4070
4074
4075
4077
4030
{20
43100
4110
4120
4130
4140
4150
J1&£0
4170
4120
4120
4500
4210

220
4230
4240
4250
J2E0
4265
4270
{4290
{200
4210
43220
{42330
4240
/350

ZEO

111

X8=X8+X{U1)

Ya=YS3+Y(U1)

Xe=X(Ul)#Y(L1l)

¥YF=YI+X2

HE=X{ULy#X (1)

Yo=Y (L yayY (U1

X7=XT7+X&

Y7=Y7+Y£E

IF Ui=1 THEN 4020

IF M3(N1+1)=UJ1 THEMN 4010
DO={(T(17)-T{1&£3}/100

GO TO TZ(N1}) OF 4040, 4020,4070,4070
Ni=N1+1

MOVE @Z:X{UL), ¥{Uuls

GO TO 43240

DRAW @Z:X{(U1) ¥Y{U1?

GO TO 43=40
O1={(X{U1}-X (-1 2+ (YL }-Y{J1-1})"2)"0.5

OD7=((X{U1)-X (-1 y#{T{L17)-T(L1&EI I /A{TL(7I-Ti{HII 32

LG7=(D7+{Y{U13}-¥Y{U1-133"2)"0.5
Do=no+n1 /07

IF X{uU1y3X{41-1) THEN 4140
IF Y{U1)>¥Y(Ul-1} THEN 4120
D2=1.5+%FI

GO TGO 4200

Da=0.5%#F1

GO TO 4200

IF Y{U13<EY(LH-1) OR XO(U1d:X(i1-13 THEN 4170
pe=FI

GO TO 4200
Z=ATHNY(UL) =Y (U113 A {X (Ul y—-X(U1-12 3
IF X{U1y—-X{U1-13)>0 THEN 3200
OZ2=02+F1

Nn3=00sCOs{02)

D4=D0xSIN{(DZ?

nS=

Da=0

D&=D&+D0

IF DA>D1 AND DS=1 AND TZ2(N1)=3 THEN 4040
IF D&xD1 THEN 40620

OS=NOT(DS)

GO TO TZ2(N1:-2 OF 42%0,4320
GO 7O DS+l OF 4300, 4320

RORAW @7Z:D3=,04

GO TO 4240

RMOVE €2Z2:D32,04

GO TO TI(N1)Y-2 OF 4240,4340
RORAW @2:0,0

GO TO 4240

GOSUR 446460
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4500
4510
4520
4530
4540
4550
4540
4570
4580
4520
AL00
4410
4L£Z0
4430
4£40
4£L£50
A &L
4&70
LLB0
4420
4700
4710
4720
4730
4740
4730
47 LG
{4770C
4730
4770
200
4210
{20
45730
4240
4350
4240

NEXT U1

IF C$="n" THEN 4490
S2=T(4+32) /T(4+11%0. 4
FOR J=1 TO T{(1)

MOVE @Z:X (), Y(J)

RMOVE
RORAK
RMOVE
RORAW

@7: -5z, -EZ(0)
@Z:2#S2, 0
@Z:-52,0

@Z: 0, ZHEZ (1)

RMOVE
RORAW
NEXT J
IF S¢="N" THEN 4440
RO=YZ-X83#YR/T(1)

@Z:-5Z2,0

@I zZwz2,0

112

RO=RO/SOR{ (X7-X3#X8/T(1) )y #(¥Y7-YE#YS/T{1} )
B=({T(1)#YP-XE#¥Y2) /(T (1) #X7-X2%X3)

A=(YS3-B#X3)/T{(1}
YI=({T{&)+T{(7})#B+A
YE=R+B#T (&)

FRIMNT @Z,21:

MOVE @Z:T{&}),¥Y2

ORAW @Z:T(&IFT(7, Y7

FRINT €D,21:20,0

PRINT €0,17:21.5, 2.5

PRINT @D: "REGREZSIONIY=":0;
FRINT @D: USING "ZD.SDh":RO;
FRINT eD,7:

HOME

G0 T SE0
S2=T{14+3)/T{14+1 38075
S1=T{4+33/T(4+1 %0, 75

GO TO T3(MLd
G0 TO 5020
RMOVE @7:0 52
RORAW -
RORAW =
RORAKW
RMOVE
RETURN
RORAW
RORAW
RDORAW €72:0. %
RORAW
RORAK
RORAW @Z:-51,0
RETLUIRN

[ 11
+"3 B3

"X.,

CORR: ™y

OF S020, 4700 4760,458320, 4700, 4%70



4900
4210
4320
4230
4240
4250
{450
{470
4230
/4290
5Q00
S010
S0OZ0
S030
=040
3050
SO&D
SO70
S020
SOP0
5100
%110
5120
D130
5140
150
5140
170
120
S170
SZ00

3210

B paEs d
S2320
5240
SE50

D240

113

RORAW @Z:2#51,0
RMOVE @Z:-51,-52
RETLURN

RMOVE
RORAW
RORAW
RORAK
RDORAW
RMOVE

RETURN

RMOVE
RDRAKW
RORAW
RIORAW
RORANW
RIDRAW
RORAW
RIORAW
RIORAW
RMOVE

@Z:0,52
@Z:51,-52

@zZ:51/2,52/8
@Z:-51/4,52/4
@Z:-S1/2,0
@Z:-S1/4,-52/4
@Z:0,-S2/2
@Z:51/4,-52/4
@7:51/2,0
®Z:51/4,52/74
@7:0,52/2
@7:-S1/2,-S2/8

RETURN

IF T{(2y=1 THEN 510G
RORAW @Z:0,0

RETURN

T(1A)=10"37
T(17¥y=—-T(22)

FOR U1=1 TO T{(1)
T(1&Y=T{146Y MIN YUL)
T(17¥=T(17)y MAY Y{U1l}
NEXT 111
T?=T{17-T{1&:
T{173=Tou{TR{F0+(TI=0)
RETURN

T{&)=107329
T{7y==T{12}

FOR Li=1 TO T<(1)
T{AI=T{&)y MIN X{U13}
T(7¥=T{(7) MAX X{Ui}
NEXT L1

To=T{(7)-T(&)
T{7¥=TER{TF<FOI+H(TZ=0
RETURN

ODIM S0(S)
SO(Z)=INT(T(U?+1)/15)
SO(3y=T(UP+3:/50(3)

SO(4)=INT(ABS{LGT(S0(3)) ) ) #SGNILGT(S0(3) )

SO(4y=INT(1O050(4+1.0E-4}
IF S0{4)>0 THEN I320
SO(3)=1

SG{4)=1
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5450
5440
S470
=450
5420
5500
5510
S520
5530
5540
5550

'

R

-
!

Lhonon el n
<G LR en
I TN I

o0 G
e AL A B A e
VoD D D o

-
st

X,

LU i Cn oo ol

[y Sl e
[}

114

GO TO S4460

SO(Sy=20(3)/50{4)
SO0(3)=50{(4) %10

IF S0(5)=>310 THEN 5420
SO(3)=30(43#5

IF S0(51=>% THEN 5440
SO(3)=30(4)#2

IF S0(5)=>2 THEN 546460
SO{2)=30(4)

SO(SI=T{UZ+2) /3003

IF Z0{(5)=>0 THEN 54%0
SQ{SI=50{59) 0,339y
SO{11=80(3)#{INT{ABS{SO{S) 1 Y #SON{S0{31} )}
SO(SI={T{UF+33+T{UP+Z) } /50()
IF S0O(5)Y<{0 THEN 5530

SO(2)=S0(3y#{INT{ABS{(S0(S) } Y #EGN(3S0{(35) )}
SO{Z)=S0(E)-50(01)
SO04y=INT{INT{ABRS(50
IF S0{(S)=:x1 THEN 5S55%
S50{3)=50(5)
50(4)=1

IF S0{33=>1 THEN
SO{3)=50(5)
S0{g4i=1
TUZH+Zy=504(1)
T{UF+2=50(2)-50{1}
TUE+4)=50(3}

T{UZ+5r=50(4)
T{dF+&1=1.75#T{UP+3) /A T{UZ+1)
RETURN

SO(31 ) 1#SONIS0(S) Y /50(3))
570

'3

il
[

P
[
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Appendix G -- Text Plot Program Listing

4 GO Ta 100

2 GO 70 400

12 G0 TG 120

14 GO TO 410

20 G0 To 420

24 G0 To 550

22 GO TOo Z40

32 GO TO 1Z30

Z& GO TO 1290

40 G0 TO 740

100 ZET EEY

131 L4=0

102 L3=0

105 REM BEGIN DATA ENTRY H#H##ddastfiffitat it aatees
110 DIM Z8{10000)  BE{1}

120 55=0 i

oy
!

JE=CHRE{(10}

HE=TCHR{Z)

Es=CHR{11}

ReE=CHR{1Z;

SE=CHR{7)

L= "

T=1

REM DATA RETRIEVAL #3533 HIHA4S 485 A IS SRS ES
FRINT D0 YOl WANT TO ENTER DATA FROM TAPE?
S5=0

IMPUT A%

IF A$="N" THEMN 3233C

PRINT "INSERT DATA TAPE AND EMNTER FILE # "
INFPUT F

FIND F

g LR

-,
'

Yo

4G
=
&

ity s

0

FRINT "DATA RETRIEVAL COMRPLETED": 5%

CLOSE

O GO To 400

 PRINT "START ENTERINMG DATA FROM KEYROARD®
FRINT To STOR PRESS UL #2Y:4%
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INFUT A%

ZH=Z%4A%

ZP=ZHETH"
Z=LEN(ATI+1

T=T+Z

GO T 240

END

: =0

420 P1=0

470 IF P=T THEN 530

440 F=pP+1

4%0 B$=SEG(Z%,F,1}

&0 FRINT B$-

470 IF B$<I>"#" THEN S10G
4z0 IF Pil=1 THEWN 520
420 Fi=1

SO0 GO TO 420

510 F1=0G

SZ0 GO TO 420

530 FPRIMT * ¢

S40 END

4% REM EDITOR #AHSSH IS HS IS H TS E S S E 54
S50 PRINT *ENTER STRING OF TEXT 7O BE EDRITEDR®
S0 IMNPUT A%

S70 E=LEN{AS:

00 EZ=POS{Z%_A%$, 1}

IF EZ<x0 THEN 7G6
FRIMT “STRING NOT FOUND®

YENTER REFPLACEMENT STRINGY
A%

7 £= Naa%ﬁ

7 Z% A5 EZ E}

740 T=T—E+E3

740 END

7ES REM SAVE DATA #HE 4SS HESESH S5SN8 8S 45485
FHEO OPRINT "INSERT DATE TAFPE AND ENTER FILE # v
770 OINFPUT F

FIND F

WRITE @33:7

D FOR I=2 Tﬁ T

3 BE=SEGI{7iF,I,1:

3 WRITE @?I‘B$

W MEXT 1

G CLOSE

O END

S REM SET CHARACTER SIZE #4 S EE USSR SR8 aad

R
-y
) D) [}

W~
L

o

e

ey
-

DO Bk I 0 T R S

lﬁ\d@iﬂ&ﬂ@'n

60 I=1
870 Si=0
220 S52=0
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=

101G ¢

109720 S
1030 S

1040 =

1050

1G04 =

1070 5

1020
1090
13109
111
1120
1130
1140
1150
114G
1176
1150

PR

1200
1 T

120

1204 C4
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R e ]

e 08

o 1)

1
SEG(Z%,1,1)

$="%" THEN 1080

$3US" AND B$<>"@" THEN 970

it

God O5F bt bl FDV bt 06 (070 0D
FJon o

|

MmN @l

TO 1020

BsC"H#Y THEN 1040
IF I=T THEN 990

IF S&=0 THEN 1010

i
MAY 53+1

I

e S 1 S Oy R B X RN
eI Y] (17

o

[ey

D]

0

[

(R LIE  J N

1T et
il

I=T THEN 1100

TO 2240

'

SE=1=20/252

S4=100/{(S4#55+55-1)

FRINT "LARGEST RECOMMENDED CHARALTER 51

FPRINT SZ:" FOR WIOTH, AND "s=4." FOR HEIGHT.®
IF S5=1 THEN 1120

PRINT Yol MAaY USE LARGER CHARACTER SIZE THEN THE RECOMMENDED®
FRINT “MAXIMUM FOR MAIN TEXT, IF ¥YoU USE SMALLER CHARACTER ZIZE®
FRINT FOR SUB/SUPER SCRIFPTGLT

PRINT "ENTER CHARACTER SIZE FOR MAIN TEXT. ";06%

IMFUT Ci,C2

IF S5=1 THEN 1240

PRINT "ENTER CHARACTER SIZE FOR SUPER/SUB SCRIFTS. ;0%
INPUT C32,C4

RETURN

BEM PLOTTING ROUTINE ##stdt@adda s sd

IF L4=1 THEN 1220

Z DIM X{&007,Y (400, W(S0)
: SET NOCASE

- -

£3=0

. L3=0
: RESTORE
2 FOR Ii=1 TO S48

FREAD X{I1),¥Y(I1}

NEXT I



12484
12463
1270
1273
1280
1290
1200
iz0z
1305
1304

1307

A

b
&0
7

GoL2=0

1430
14590
1495
iS00
1502
1504
151G

o
1L
v o

-
!

Bl R IReRL e

L L T o R S B Y
[ T P N - T Y

o oo onon

.-
o’

s GOSUER

y G0 TO

118

FOR 1I1=1 TO 42
READ W{Il:}
MEXT I1

La=1

=1

Li=0C

L2=0

FRINT "“ENTER
INPLIT O

IF O=32 THEN 13220

IF ST{0 THEN 1310
oE0

PRINT @0,17:0C1,02
FRINT @D:.0%

IF 55=2 THEN 1330
PRINT 20:k$:E$

IF L=T THEN 1740
L=L+1

BE$=SEG(Z$,L, 1)

IF L2=1 THEN Z000

IF BH<C>x""" THEN 13%0
SUDSUERE 1420
GO TO 12324
IF B$I=7@r
GUOSLIE
GO TO 1330
IF BE<="#"
GOSUER 145840

QUTPUT DEVICE #. (1=PLOTTER,

THEM 1420

;e
i570

THEN

IF B$<»"%" THEM 1450

50 1330

IF Li=1 THEN 1530

FRINT @0, 17:C1/6,C2/1.5
FRINT @0:H$;K$:

FRINT @0,17:03,04

CE=C3

TO

Dae=4
Li=1
RETURN
FRIMNT
FRINT
PRINT
oS=i
Cha=02
Li=0C

RETURNM

@0 17:Ci /&6 027105
@iy o H :_i$;

o, i7:C1, 02

F2=5CREEN)



15740
1530
1320
1400
1402
1404
14510
14520
14320
1440
1£50
1452
1454
14460
1470
1420
14£85
14630
1700
1705
1710
1715
1714
1720
1730
1740

=040

2050
ZOAD
SO70
SOE0
2090
2100
2110
2120
2130
2140
2150
21&0
2170

119

IF LL1=1 THEN 1&320C

PRINT @0, 17:C1/746, CA4R0 &7
PRINT @0:H%:; 1%:

PRINT @0, 17:0C3,C4

CS=03

Cé&=C4

Li=1

RETURN

PRINT @0, 17:C1/76, 0880, 67
PRINT @O "sk%;

PRIMT @0,17:C1 22

Co=C1

CaE=C2

Li=0

RETURN

IF LZz=1{ THEN 174G

PRINT @0,17:032,C4

IF §5=1 OR Z5=0 THEN 17035
PRINT 20:R$:

FRINT @0,17sC1,C2

FRINT @0:R%$;

CS=1

Cae=0C2

{2=1

RETURN

END

SET NOCASE

GIN 20321 ,22

IF B#<I>"a" THEN 2030

LEYEY THEN 2050

IF B$<»"o THEN 2070

%74 THEN Z2O0%0

i

$<x"e" THEN 2110

It

THEN 2130

il

.mcomtwtnﬂ~§tnm-bmﬂw
o
o

$="h" THEM 2150

]

FLFT )Y THEN 2170

il

Ui THEN 2190

it
n..!:

BTk THEN 2210
B&- "1 THEN ZZ30

fod bl fuf beed P beed el e o] bl P bed N el ] b P
R A T 1 T T T T 1 T 1 Y B o O e 1 T R 1 A

Appendix G



o

PR R AN
13 Lo

3RS RSB B RS R BRI ORI R BB
NN ENE RN RN RN

2500
2510
2520
TEE0
2540

Rl == = sr'j

AR L

2580
2570
IEE0
2370
24600
2510
220
2EZ0
2540
2ES0
SEE0
S&LF0
SEZ0
SHTO
2700
2710
2720

IF B$<>"m"
Zz=12
IF B$<"n"
Z3=13
IF B$<:"gq"
Z3=14
IF B$<:p"
Z3=15
IF B$<>"r"
z3=14
IF B$<:"s"
=17
IF B$I>"t"
7o=18
IF B$<>"u"
Z3=1%
IF B$<:"£"
I3=20
IF B$<"x"
Z3=21
IF B$<>"y"
=22

BTty ™

I
i

T il

i
R
A

B$>" 0"

Rt~
3

i

3 ::.!lL!l

- 11Ty R

il

o B8 e 4

R a1
S
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BE:UAY
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W
I“I
L
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:
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THEN

THEN

THEN 232

THEN 2=

THEN

THEM

THEN 232

THERN

THEN 2

THEN

THEM

THEN

THEN

THEN

THEN 2

THEN Z

THEN

THEN Z

THEN

THEN 24

THEN 2

THERN

THEN

THEN

2630

2710

2730

1

2

20



2730
2740
2750
27450
2770
2780
.i?- Sy
2735
27584
2787
2770
SFYR
FPII
{O00
{4002
{4005
4007
4007
4010
4012
4015
4013
4100
4101
4102
4103
4105
4110
4120
4130
4140
4150
4140
4170
{4130
4120
200
4210
4220
4230
{4240
{250
4245
4270
4230
4290
{2040
1210
4320
4230
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IF B$<>"B" THEN 2730

23=327

IF B$<>"E" THEN 2770
I3=35
IF B$<>"H" THEN 27382
Z3=3%

S EaE

THEN

fud
"~
(]
g~

IF B%<
Z5=4G
IF B#$<{H"K"
Z3=41

IF Z3<=0 THEN 4002

L3=

1. 3=0

50 TO 1450

I5=0

IF X{W(Z3:+15:<0 THEN 4010

DRAW @0 X{W(ZIZ)+ITI#Ch+Z1 Y {W{IZ)+ID I HE+L2
GO TO 4012

MOVE @0 X {W{ZZ33+IS3#C5+71 Y(W(ZIZ)+ID)#CA+ZZ
IF IS+1=W{ZIZ+1)-W{ZiZ) THEN 4100

IS=15+1

GO 7O 4005

L3=0

SET
MOVE
Z3=0

THEN

r 'nl
~J
A
<

@O:CS5+Z1,Z2

S5O TO 1440

OATAH —U,L,D,E,f.a? G. ﬂS,O.Eb,Z,I 17,0,0.02,0.05,0,0.11,0,0.1%
DATA G.08,0.25,0.17,0.3, LD,U--,U.-?,U-&E,D 5, U.uﬂ ﬂ.__,U,G.ES
DATA ©,0.57,0. ur,:,_,a n% -1.0E-3,-0.15, 0. ?3,@.5 4@ 0.6, 0.8
DATA ©.51,0.46,0.43_0.4% U.J4,G.?J,C._,U.4 ,D.E?,-.&,U *9 U,{
ODATA G.02,0.48 0. ()E,t} Uri:_,_,—-i.i.!E-'- Q.46,0.11, '.'f!i,i_i.*_,i_:.il-’?,i}.il

DATA (. ;U,U.4 u O u_41,_,__;5jg,ﬂ_L 5.04,0.17 0.17,G.14,0C

. L
0ATA i}gei’ —s..*.-,-.fri 0.54,0.54,0.43,0 U.-i O.54& Q,Eti,i}.il’?,i}.fh’l
OATA 41 A7, 0.33,0, LD.15,0 4g (_} U-_-,O.:#F', (;4 O.26,0,0,0%
bATA H4 ., 0. 11,-,@.2_ D oF H.hé,G.g? 0.3,-0.45, U.h? U-d 0. ”? Q=4
DATA n__,O_L 0.2%, 0. __US,D___’O m_hl,u,ﬂ iz, u,uf :_17

DATA 0.146,0.3,0. if,_ 14 0.05,0.13,0,0.11 U,L.U?,U.UE G.UJ,-
OATA 0O.032,0. ;,U.Ui,- ﬁ.J a.01,0. 6’_,JJ,—U.33 L&, 0.2, 0,545
DATA 0.17,0. SE,O.E,O ﬁ.__ 6.49 ”.-_,“-J“,U-JJ,_.SL U.ﬂ7 .56
DATA O. _::‘.,{_} 4z 0.13,C .;_";«,U n? U.,_1 LO.1,0G.03 (_3_(_1&,0 13 U_(_;L’z_},';.::-.

DATA 0.04, 0. 47,

U.i,

.57,

-1 U.u,_aUé U._,-.U4

- 47 —i.GE—S,D.

7‘!

DATA ©. 07 U=E&,0.13,0.J,U.£,D.Lﬁ 0.2,0. 1f , 0. 1_,u u.;,o.i?,ﬁ.z?
DaTA o.hé,u.4,{.9,- L0.3,0.53,0.26,0.46,0.17,0.47,-0.15, -1.0E-3

OGATA O.15,
OATA U,bﬁ G,

=
OS5, 0.22,0

55,0.26, 0.6 u.-L,-._,Q 14 O.FE,U.Ud,U.4F,

,O.26, 0,14 028, 0.27,

0.3 U_gc,u_dju_4.

0.04,0.43

DATA O.0Z, n.f? G 0.22,0,0.11,0.02,0. ﬂq Q. ﬁ4 D 0.1,0, 0,15, 0.46,0.14&
DATA —0.4,0.5,0._,0 046,0.32,0.04 G.JS,U,U 4, S45,0.04, -0.1,0.3,0

DATA G,-0.&,0.3

,0.05,

0_15 .60

LOE-3, U.

_E,U 1- —0.06, 0.3,0.

* i B -3
DATA 0.3,0.2,0.28,@.2?,0.L_,n.qd ﬁ._ 0. 4,-.Uo 0.47,0.03,0.53,0



4340
4250
4360
4370
43230
4330
4400
4410
4420
44320
A440
4450
4440
4470
4420
4420
4500
4510
4520
45320
4540
4550
4540
4570
4580
4520
AL00
445610
44620
4£30
44640
{£50
RLLC
{470
3430
ALY
REI2
4700
4710
AT720
4730
4740
4750
47560
4770
4730
/2730
A500
#4310
4320

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAaTA
DATA
OATA
DATA
DATA
DATA
DATA
DATA

DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
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0.46,0,~1.0E-3,-0.15,0.08,0.046,0.16,0.3,-0.1,0.12,0.11,0.08
0.14,0.03,0.22,0,0.33,0,0.38,0.03,0.44,0.12,0.47,0.3,-0.4
0.06,0.41,0.03,0.44,0,0.49,0,0.55,0.03,0.6,0.09,~1.0E-3,0,28
0.11,0.3,0.22,0,0.38,0.08,0.49,0.15,0.55,0.2,0.6,0.3,~0.42
0.6,0.32,0.56,0.3,0.54,0.34,0.51,0.42,0.51,0.44,0.52, 0. 48
0.54,0.42,0.55,0.28,0.54,0.18,0.5,0.14,0.46,0.14,0.43,0.21
0.39,0.28,0.37,0.25,0.36,0.42,0.36,0.44,0.37,0.44,0.38,0.42
0.39,0.28,0.39,0.14,0.35,0,0.27,0,0.19,0.07,0.12, 0. 14, 0. 08
0.28,0.04,0.39,0.04,0.4%,0.08,0.56,0.08,0.6,0.06,0.58,0.04
0.56,0.02,0.49,0,-1.0E-3,0.3,0.6,0.3,~0.18,0.3,0.12,0,-0.42
0.2,0.36,0,-1.0E-3,-0.15,0.15,0.23,0.23,0.26,0.34,0.3,0. 45
0.2,0.53,0.26,0.4,0.19,0.56,0.08,0.53,0.04,0.45,0.01,0.38
0,0.3,0,0.19,0.04,0.11,0.11,-0.6,0.3,0.24,0.%,0.12,0.27
0.06,0.25,0,0.19,0,0.11,0.056,0.05,0.12,0.03,0.24,0,0.3,0
0.42,0.03,0.48,0.05,0.54,0.11,0.54,0.19,0.48,0.25,0.42,0.27
0.3,0.3,-1.0E-3,0.3,0.6,0.3,-0.3,0.3,0.24,0,-1.0E-3,0.25,0
0.28,0.05,0.3,0.11,0.3,0.16,0.28,0.14,0.158,0.14,0.08,0.14
0.03,0.19,0,0.27,0,0.38,0.03,0.44,0.05,0.49,0.1,0.6,0.25"
0.59,0.3,-0.36,0.3,0.24,0.3,0.12,0.27,0.06,0.23,0,0.17,0
0.13,0.06,0.07,0.12,0.03,0.24,0,0.36,0,0.48,0.03,0.54,0.07
0.6,0.13,0.6,0.17,0.54,0.25,0.48,0.27,0.36,0.3,~0.36, 0. 45
W24, -0.15,-0.6,0.3,0.53,0.24,0.47,0.21,0.27,0.15,0.13, 0. 0%
0,0,-1.0E~3,0.3,0.13,0.28,0.2,0.25,0.4,0.05,0.47,0.02,0.4
0,-0.22,0.45,0.2,~0.15,~1.0E~3,0.3,0,0.132,0.07,0.04,0.13,0
0.3,0,0.4,0.04,0.47,0.09,0.6&,0.26,-0.15,0.3,0.1,0.26,0.05

0.19,0,0.09,0,0.04,0.05,0,0.13, 0, 0. 23, 0. 04, 0. 28, 0.03,0. 3

0.15,0.33,0.08,0.38,0.04,0.48,0,0.55,0,0.4,0.04,0.6,0.09
0.55,0.17,0.5,0.26,0.45,0.3,-1.0E~3,0.6,0.4,0.6,0.4,0.48
—0.16,0.46,0.146,0,-1.0E-3,0,0.33,0,~0.3,0.4,0,0,0.4,0,0.3
0.6,-0.35,0.6,0.25,0.6,0.15,0.96,0.05,0.42,0,0.35,0,0.23
0.03,0.11,0.13,0.04,0.35,0,0.35,0,0.45,0.04,0.55,0.11,0.4&
0.23,0.46,0.28,0,55,0.49,0.45,0.54,0.35,0.46,-0.15,0.546,0.15
0.04,-0.45,0.56,0.45,0.04,-0.15,0.3,0.45,0.3,~0.04,0,0.3,0.4
0.86,0,-1.0E-3,0,0.08,0,-0.52,0,0.46,0,-1,0E-3,0.46,0.4,0.46,-0.1
0.3,0.5,0.3,-1.0E-3,0,0.46,0,-1.0E-3,0.6,0.&6,0.6,-0,11,0.6,0.11
0,-1.0E-3,0,0.22,0,-0.49
0.6,0.8%9,0,-0.38,0,0.46,0,~0.6,0.49,0.46,0.6,0
0.6,0.26,0.32,0,0,0.6,0,0.4,0.11,-1,0E-3,06.546,0.05,0.46,0.1
0.46,0.3,0.12,0.5,0.54,0.55,0.6,0.46,0.54,-0.3,0.12,0.3,0,-0.2
0,0.4,0,-0.4,0.48,0.2,0.42,0.1,0.44,0.05,0.4,0,0.32,0,0.28
05,0.2,0.1,0.146,0.2,0.12,0.4,0.12,0.5,0.16,0.55,0.2,0.6
8,0.46,0.32,0.55,0.4,0.5,0.44,0.4,0.48,-0,3,0.6,0.3,0,-0.1
A,0.5,0.6,-0.1,0,0.5,0,-1.0E~3,0.44,0.05,0.44,0.05,0.32,0.1
224,0.15,0.2,0.25,0.16,0.35,0.146,0.45,0.2,0.5,0.24,0.55
0.22,0.55,0.36,0.55,0.44 ,0.46,0.44,-0,.3,0.6,0.3,0,-0.15,0.4
45,0.46,-0.15,0,0.45,0,-1.0E~-32,0,0.14,0,0.05
0.17,0,0.3,0,0.39,0.05,0.47,0.14,0.56,0.23,0.6,0.37,0.6,0.44&
0.56,0.55,0.47,0.6,0.39,0.6,0.3,0.55,0.17,0.44,0,0.46,0
—-1.0E-3,—-0.05,0.05,-0.15,0.11,-0.2,0.16,~0,.2,0.22,-0.15,0,27
~0.05,0.32,0.46,0.238,0.7,0.44,0.75,0.49,0.75,0.55,0.7,0.4,0.&

SO OO
O R b

]
E



4530
4240
4350
4340

570
4550
4290
4200

TATA
DAT
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAaTA
JRTAY A
DATA
DATA
DATA
DATA

—1.0E-3,

O.6,0.15,

£y, 1 = —'(:)
UE
Q. TQ
0. :':' 0.
O, i_lf-. (£
(-) 4:_'; o,
0L O,

G.0s,
0,01, 0.
0.1,0.5,

0.3,0.03

77,%7,1

a.t

470,475,

Y Ty
=4, 296,
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-_.,- £ =

0.&,0.4, 7 38,0,0.15,-1.0E-2,0,0.46,0,-0.6,0.4,0,0.38
, 0.

-1.0E-3, 6 0 1.UE—;,G.45,0.&,0.4F -1. UE—ﬂ 0.15,C.4
.wd,- &, ‘.;z,u, 1.0E-3,0.3235,0.46,0.35,-0.3,0.4 U.:,U 1
3,0,0.6,0,-1.0 ,G.15,0.DI,G.E,G.OS,O.b4,U.Ué,0.2?,U.1
14,-.?,Q.2,0.2?,0.24,0.2?,0.27,0.24,6.2?,0.2,0.31,0.1
04,0.34,0.03,0.4,0,01,0.45,0,0.5,0.01,0.54_0.03,0.57
5P,0.1,0.4,0.15,0.52,0.2, 0,57,0.24,0,54,0.27,0.5,0.2%
2,004, U.h, O.#ﬁ,ﬂ.i?,u.og,6.24 G.?l LO.2,0.29,0.1,0.27
24 0,03, G,L Q.01 . 0.15,0,0.1,0.01, ﬂﬁ,ﬁ 03,0.03,0.06
i, U O. 1q,—u._,ﬁ.é,0.5 U.&,U 4 0. =z Q 2, U.J? U.h,U.TA

U 5 0_45,0 0.3%,0,0, 7@_DF,9_1 «.1,0.1 G_L,U,U&

S.0,0.6,0,-0.6,0.3,¢ ,u._,l 17,29, 40,56
10,130, 136, 141, 152, 169, 176, 209, 215, 229, 246, 250, 265
304,325, 332, 336, 357, 366, 372, 382, 387, 400, 423, 442, 455
480, 436, 492, 531,549

.,9,4,0 o1,

z
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Appendix H -- Block Plot Program Listing

REM THIZ PROGRAM PLOTS BLOCK LETTERS
REM AUUTHOR: LYSANDER NG OF NMFS-CHARLESTON

3 REM DATE WRITTEN:Z/34

ODIM Z$44000), 230}

S SET DEGREES

D=
PRINT “ENTER LATA®
FRIMT “ENTER “#7 TO STOF ENTRY™®

INFUT A%

IF As="#" THEN 400
I$=7%%A%

Y=Y¥+1

Z{Y1=LEN{AT}

S=5+2(Y)

250 T=Z4(Y)y MAX T

GO TO 210
PRINT = *®

FRINT “ENTER THICKNESS OF CHARACTER LINES IM GDU®
INPUT W

A=(1S0-W) /T

B=( 100-W} /Y

PRINT v =®

FRINT "ENTER HEIGHT OF CHARACTERS, MAXIMUM=";B
INFUT H

FRINT @1, 17:A,H

70 T=1

o 0 )

N
o
-
'lw

-~
.hu'

DO S (I I

[
-

FOR I=1 TQ Y
A$=SEG(Z$,T,Z(1))

Fi=INT{1S/W)

F=—1Z/W

C=F4+F1

MOVE @1z (1+SIM(F) I #W/2, 100-B#I+(COS(F)—1) %W/ 2
FRINT @1:A%

IF F=3>360-12Z/W THEN 70

50 TO S50

T=T+Z (1)

NEXT I

END
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